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ABSTRACT

This report provides information that supports Washington State Waste Discharge Permit

No. ST-4500 to dispose of treated e,(Jluentfrom the 200 Areas Effluent Treatment Facility on the

Hanford Site. Permit ST-4500 was issued under the auspices of Washington Administrative Code

173-216. The report has two functions: (I) summari2e the results of a multi-year characterization of

the hydrogeology, sediment properties, and ground-water quality of the discharge site and (2) provide

plans for evaluating the effects of the facility's operation on ground-water quality and document its

compliance with applicable ground-water quality standards.

This report consists of the pre-operational ground-water screening evaluation and the

ground-water monitoring plan. The ground-water monitoring plan includes a tritium trackfng plan

and a plan for updating and maintaining computer-encoded numerical modelsfor predicting

ground-waterflow and tritium transport. A separate submittal will be prepared to comply with the

effluent sampling requirements of Permit ST-4500, Sections S5 and S6for the 200 Areas Effluent

Treatment Facility and the Liquid Effluent Retention Facility.

Four deep and two shallow boreholes were drilled to define the stratigraphy, evaluate

sediment characteristics, and establish a ground-water monitoring networkfor the discharge facility.

Three of the deep boreholes were completed as ground-water monitoring wells and are being used to

monitor ground-water quality in the uppermost aquifer upgradient and downgradient from the

discharge facility. Tests were conducted in the two shallow boreholes to measure near-surface

infiltration rates. This report contains plans for continuing the monitoring of ground-water quality

and water levels after treated wastewater discharges to thefacflity begin.
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1.0 INTRODUCTION

This ground-water monitoring plan provides information supporting the U.S. Department of
Energy's (DOE), Richland Operations Office (RL) State Waste Discharge Permit No. ST-4500 issued
by the Washington State Department of Ecology (Ecology) in accordance with Revised Code of
Washington (RCW) 90.48 and Washington Administrative Code (WAC) 173-216. RL will operate a
facility designed to discharge wastewater from the 200 Areas Effluent Treatment Facility (ETF) to the
soil column north of the 200 West Area (Figure 1-1). The site for disposal of this treated effluent
was chosen based on a selection process described by Koegler (1990).

This report has two funetions: (1) summarize results of a multi-year study to characterize the
hydrogeology, sediment properties, and ground-water quality beneath the proposed site for disposal of
the treated effluent and (2) provide plans to evaluate the effects of the disposal facility's operation on
ground-water quality to confirm compliance with the ground-water quality standards of
WAC 173-200-080(2) (Ecology 1994). The latter include a tritium tracking plan and a plan for
updating and maintaining computer-encoded models for predicting ground-water flow and tritium
transport. A separate submittal was prepared to comply with the effluent sampling requirements of
Permit ST-4500, Sections S5 and S6 for the ETF and the Liquid Effluent Retention Facility (LERF)
(WHC 1995).

Chapter 2.0 is the Pre-Operational Ground-Water Monitoring Report required by Permit
ST-4500, Section S7.A. Chapter 2.0 summarizes all ground-water monitoring data from the three
wells prior to startup of the facility. Chapter 3.0 is the Ground-Water Monitoring Plan required by
Permit ST-4500, Section S7.B. Chapter 3.0 conveys the plans for evaluating the effects of the
facility's operation on ground-water quality and documenting its compliance with applicable
ground-water quality standards and the requirements of State Waste Discharge Permit ST-4500.

1.1 DESCRIPTION OF CONTENTS

Chapter 1.0 describes the purpose of the report. The information in Chapter 2.0 establishes a
water-quality baseline for the facility. Chapter 2.0 includes summaries of predictive modeling of
ground-water flow (Golder Associates 1990, 1991; Connelly et al. 1992; Lu et al. 1993), and
summarizes information previously reported by Delaney and Harris (1991), Reidel (1993), and Reidel
and Thornton (1993).

Chapter 3.0 defines, based on the information in Chapter 2.0, how environmental effects of
disposal facility operation will be evaluated and how compliance with ground-water quality standards
will be documented in accordance with the terms and conditions of Permit ST-4500. Chapter 3.0
provides information needed to demonstratethat the monitoring wells were properly located and
constructed, and that representative ground water samples will be collected to document the status of
facility compliance with ground-water quality laws and Permit ST-4500 operating conditions.

Chapter 4.0 provides information on how the monitoring results will be reported and the
monitoring and reporting schedules. Chapter 5.01ists all references cited in this plan. These
references should be consulted for additional or more detailed information.

1-1
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Appendices A through D consist of well logs, water-level measurements, ground water
chemistry data, and background ground water chemistry data from the three site characterization/
monitoring wells drilled adjacent to the disposal facility. Appendix E provides well logs for the
tritium-tracking network.

1.2 OBJECTIVES OF FACILTPP

The disposal facility was located, designed, and constructed to provide a means to dispose of
treated wastewater from the ETF, and water drawn from the ETF cooling tower (i.e., "blowdown"
water). Because no viable means have yet been found to remove tritium from water, the discharge
will contain tritium.

Tritium is projected to be present in treated effluent at an average annualized concentration of
5.6E+06 pCi/L (Crane 1993). Expected average concentration at a 90% confidence interval will be
6.3E+06 pCi/L; maximum concentration will be 2.4E+07 pCi/L (DOE-RL 1993). The maximum
concentration would occur only if liquids from a relatively small number of double-shell tanks (DST)
with high tritium concentrations were immediately processed through the 242-A Evaporator and the
ETF without simultaneous throughput from other tanks.

Assuming an operating-efficiency of 72% at 150 gal/min (568 L/min), the maximum annual
discharge of tritium from the ETF is projected to be -1,200 Ci/yr. At the 90% confidence interval,
maximum annual discharge of tritium would be -1,350 Ci/yr. During the expected 30-yr operating
life of the facility (Crane 1993), as much as 3,000 to 3,300 Ci of tritium may be discharged to the
soil column.

The location and design of the disposal facility were based on a selection process and criteria
originally described by Koegler (1990) and subsequently summarized by Brown (1993). The major
factor in selecting the disposal site was to maximize the travel time of tritium (half-life 12.3 yr) to the
Columbia River. A covered design was chosen to protect wildlife and minimize evaporation. Unlike
past wastewater disposal facilities at the Hanford Site, this disposal facility will receive no untreated
effluents or sanitary system water; all wastewater routed to the facility for disposal will have been
processed by the ETF, as needed to comply with water-quality standards.

1.3 SCOPE OF FACILITY

The disposal facility consists of (1) a pipeline and transfer pumps that will transport treated
wastewater from verification tanks at the ETF and (2) a "crib" that facilitates infiltration of the treated
effluent into the soil (see Figure 1-1). (A crib is defined for purposes of this report as a covered
drain field constructed below grade).

1-3
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2.0 PRE-OPERATIONAL GROUND-WATER MONITORING REPORT

This chapter outlines the relationship of the disposal site to related facilities, describes the
disposal site, and summarizes hydrogeologic information from Reidel (1993), and Reidel and
Thornton (1993). Chapter 2.0 also provides a brief synopsis of the predicted effects of the discharge
on ground-water flow in the vadose zone and the uppermost aquifer (Golder Associates 1990, 1991;
Lu et al. 1993), and water quality in the uppermost aquifer. The information in Chapter 2.0
corresponds to that required by Permit ST-4500, Section S7.A. This infotmation is used to assess
current ground-water quality and is the basis for the ground-water monitoring plan in Chapter 3.0.

2.1 RELATIONSffiP OF FACILITIE.S

All wastewater discharged to the disposal facility will be from the ETF. Effluent to be
treated by the ETF will consist of vapor condensate from DST liquids piped to the 242-A Evaporator
(see Figure 1-1) for volume reduction and other, yet to be determined, liquid effluents from 200 Area
facilities and ground-water remediation projects. If other aqueous wastes from the 200 Areas require
treatment by the ETF to comply with discharge limits assigned by Ecology, necessary permit
modifications will be sought for discharge of those treated wastewaters.

As part of current 242-A Evaporator operations, the vapor condensate is filtered to remove
particulates and is then passed through an ion-exchange column to remove radionuclides before being
transferred to the LERF for temporary storage in covered impoundments (see Figure 1-1).
The process concentrate from the 242-A Evaporator is in the form of a slurry. The slurry is
designated an extremely hazardous mixed waste and is returned to the DSTs for storage pending
further treatment.

The ETF receives vapor condensates containing radionuclides and organic and inorganic
constituents either directly from the 242-A Evaporator or from LERF storage. Because the ETF
design incorporates a large ion-exchange unit, the ion-exchange column of the 242-A Evaporator is
bypassed when the process condensates are being pumped directly to the ETF, to allow more rapid
processing of the DST feed streams.

Wastewater discharged from the ETF to the disposal facility has been subjected to the best
available treatment, considering all known, available, and reasonable methods of prevention, control,
and treatment. ETF operations employ, as appropriate for the specific waste streams, coarse
filtration, ultraviolet/hydrogen peroxide oxidation, pH adjustment, hydrogen peroxide decomposition,
fine filtration, degasification, reverse osmosis, ion exchange, additional pH adjustment, analytical
verification, and cooling of the treated wastewater (DOE-RL 1993).

2.2 FACILITY DESCRIPTION

The disposal facility is designed to infiltrate wastewater treated by the ETF into the soil
column. The south edge of the disposal facility is located -366 m(1,200 ft) north of the
200 West Area boundary, and is -3.7 Inn (5.9 mi) west of the ETF (Figure 2-1). A 6-in. pipeline
and transfer pumps transport the treated effluent and cooling tower blowdown from the ETF to the
disposal facility.

2-1
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Figure 2-1. Location of Disposal Facility.
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At the design capacity of the ETF (Crane 1993), 568 L/min (150 gal/min) of treated water
and 83 L/min (22 gal/min) of cooling tower blowdown may be discharged to the soil column.
The design capacity of the disposal facility was based on these projected discharge rates and an
estimated infiltration capacity of 400 L/d/m2 (10 gal/d/ftz) (Westinghouse Hanford Company [WHCJ)
(WHC 1990). Based on these design parameters, 2,000 m2 (22,000 W) of infiltration surface was
deemed to be needed.

As shown in Figure 2-2, the disposal facility is -35 m(-116 ft) wide by 61 m (200 ft)
long. Treated effluent is delivered to the crib via a 20-cm (8-in.) diameter distribution header.
The treated effluent is evenly spread over the surface of the crib via 66 perforated distribution laterals
made of 10-cm (4-in.) diameter pipes buried 15 cm (6 in.) below grade and spaced 1.8 m (6 ft) apart.

The distribution laterals drain into a 1.8-m (6-ft) deep bed of washed cobbles that, in turn,
facilitate drainage into the soil column. The distribution header, laterals, and washed cobbles are
covered by an impermeable membrane protected on its top and bottom sides by geotextile fabric
(Figure 2-3). The rock-filled drainage basin was constructed entirely below grade. The ground
surface was mounded slightly to promote surface mnoff.

2.3 RESULTS FROM SUBSURFACE BASELINE CHARACTERIZATION

This section summarizes current knowledge of the geology, soil chemistry, hydrology, and
current ground-water quality at the disposal site (Reidel 1993; Reidel and Thornton 1993). This
section also summarizes hydrogeologic modeling of the 200 West Area and vicinity (Connelly et al.
1992), an analysis of treated effluent movement through the vadose zone beneath the disposal site
(Lu et al. 1993), and prediction of tritium migration in the uppermost aquifer that will result from
discharges to the facility (Golder Associates 1991).

Information is provided on the location, use, and construction of all known wells within
1.6 ltat (1 mi) of the disposal site. Details of the drilling, construction, development, and well testing
are provided by Advanced Sciences, Inc. (ASI) (ASI 1995) for the three wells adjacent to the facility
that will be used for permit-compliance monitoring. Finally, this section summarizes results of
chemical analyses of sediments from the three wells. These analyses were previously reported in
detail (WHC 1993).

2.3.1 Ground-Water Monitoring/Site Characterization Wells

To determine the stratigraphy of the disposal site, evaluate sediment characteristics, and
establish a ground-water monitoring network, four new boreholes were drilled (Figure 2-4). Borehole
699-48-77B was drilled to a depth of 18 m (-60 ft) and decommissioned because of its substantial
deviation from plumb. The three remaining boreholes are being used as ground-water monitoring
wells for the disposal facility. Infortnation on the locations of the three wells are provided in
Table 2-1. Details of well construction and development are provided by ASI (1995). Wells
699-48-77A, 699-48-77C, and 699-48-77D were constructed and completed in compliance with
requirements of the Resource Conservation and Recovery Act of 1976 (RCRA) to monitor the upper
part of the uppermost aquifer. The basis for the well locations and construction specifications is
discussed in Chapter 3.0.
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Figure 2-2. Plan View of Disposal Facility Design.
(simplified from as-built ICF Kaiser engineering drawing No. H-2088755)
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Figure 2-4. Site Characterization/Monitoring Wells for the Disposal Facility.
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Table 2-1. Location Data for Site Characterization/Ground-Water Monitoring Wells.

Coordinates Etevaeions

Borehole Lambert Top of brass Hydrostar' Top of outer
200 W(f[)

NAD '83(m) cap plate aasing"

699-08-77A N:47602.7 N: 137969.02 672.25 674.74 674.72
W:77020.0 E:566413.57

699-48-77B N:47590.0 N:137965.15 671.73 N/A N/A
W:77013.3 E:566415.60

699-08-77C N:47989.32 N:138086.801 671.91 N/A 674.28
W:76836.16 E:566468.954

699-48-77D N:48096.14 N:138119.268 671.37 N/A 673.87
W:76952.88 E:566433.302

'Tmdemark of Insuumemation Northwest, Inc.. Redmond. Washington.
"Measured on north side.
NAD = North American Damm.

Lithologic and hydrologic data from other nearby wells were used to complement the
information acquired from the three new ground-water monitoring wells at the disposal site. These
wells include 20 wells upgradient from the disposal site at the Low-Level Waste Burial Grounds
(LLWBG) in the 200 West Area (Figure 2-5). Wells south of the disposal facility are sampled
quarterly as part of the RCRA ground-water monitoring program for the Hanford Site and are
<600 m (<2,000 ft) south of the facility. Wells north, east, and west of the facility are sampled by
the Pacific Northwest Laboratory (PNL) Ground-Water Surveillance Project and the RCRA
Ground-Water Monitoring Program at a quarterly-to-annual frequency (also see Section 3.7.3).
Information from these wells was used to help interpret the stratigraphy, geologic structure, and
ground water hydrology in the vicinity of the disposal site.

2.3.2 Geology

This section describes the geologic and stratigraphic setting of the Hanford Site and the
disposal facility, with emphasis on the sediments overlying basalt.

The geology of the Hanford Site and the Pasco Basin has been characterized by Myers et al.
(1979), DOE (1988), Delaney et al. (1991), and Reidel et al. (1992). Lindsey et al. (1992) discussed
the origin of the sediments overlying basalt bedrock and provided a detailed description of their
stratigraphic relationships. More recently, Lindsey's stratigraphic nomenclature was modified by
Thorne et al. (1994), based on the hydraulic characteristics of the sediments. The geology of the
disposal facility and vicinity was originally described by Lindsey and Reidel (1992), Reidel and
Thornton (1993), and Reidel (1993) based on data from two boreholes. Subsequent drilling of two
additional characterization/ground-water monitoring wells at the facility allowed refinement of earlier
hydrogeologic interpretations. The following sections summarize pertinent information from these
reports.
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Figure 2-5. Locations of Geologic Cross Sections, Boreholes, and Monitoring Wells Near the
Disposal Facility.
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2.3.2.1 Hanford Site Geology. The Hanford Site lies within the Columbia Plateau. The Columbia
Plateau consists of a thick sequence of Miocene-age thdleiitic basalt flows called the Columbia River
Basalt Group (CRBG). These flows have been folded and faulted during the past 17 million years,
creating broad structural and topographic basins separated by asymmetric anticlinal ridges. Sediments
up to 518 m (1,700 ft) thick have accumulated over the CRBG in some of these basins. These
sediments are of late Miocene, Pliocene, and Pleistocene age. The Hanford Site is located within one
of the larger basins, the Pasco Basin. The Pasco Basin is bounded on the north by the Saddle
Mountains and on the south by Rattlesnake Mountain and the Rattlesnake Hills.

Principal stratigraphic units underlying the Hanford Site include, in ascending order, the
CRBG (Miocene), Ringold Formation (Miocene-Pliocene), Plio-Pleistocene unit and early "Palouse"
soil, and the Hanford formation (Pleistocene). A regionally-discontinuous veneer of recent alluvium,
colluvium, and/or eolian sediments overlies the principal geologic units. Figure 2-6 shows the
general stratigraphy of the Hanford Site. Figure 2-7 depicts stratigraphic relationships and provides
the nomenclature for sediments overlying basalt.

Sediments overlying the basalt at the disposal facility are the late Miocene-to-Pliocene Ringold
Formation, relatively thin and discontinuous sediments of Pliocene-Pleistocene age (which occur in
the western part of the Hanford Site), the Pleistocene-age Hanford formation, and surficial alluvium
and dune sand of Holocene age.

Sediments of the Ringold Formation are fluvio-lacustrine in origin and have been grouped
into units based on facies (Figure 2-7). The Ringold Formation is absent from portions of the
northeastern part of the Hanford Site, but is up to 185 m (-600 ft) thick in the west-central part
(Reidel et al. 1992). The dominant facies of the Ringold Formation are fluvial sand and gravel,
fine-grained sand, and silt and clay of stream overbank and lacustrine origin. Variable amounts of
CaCO3 cementation occur in the Ringold Formation.

The Hanford formation consists of cataclysmic flood deposits of sand, gravel, and interbedded
silt which, in aggregate, are up to 110 m (-350 ft) thick. Hanford formation sediments typically are
less consolidated than Ringold Formation sediments and open-framework gravels are common
(Reidel et al. 1992). The Hanford formation is informally subdivided into three principal
facies: gravel-dominated (pebble to boulder clast sizes), sand-dominated, and silty.

2.3.2.2 Geology of the Disposal Facility Site. Interpretation of the geology of the disposal site is
based on data gathered from the four site characterization/monitoring boreholes, nearby wells drilled
for the RCRA and Operations ground-water monitoring networks, and older wells used for sitewide
monitoring. These data were evaluated in conjunction with published stratigraphic correlations
(e.g., Lindsey and Reidel 1992) to refine the hydrogeology of the disposal facility site.

Cross sections A-A' and B-B' (Figures 2-8 and 2-9) show stratigraphic relationships across
the 200 West Area and vicinity in north-south and east-west directions, respectively. The locations of
these cross sections are shown in Figure 2-5.

The stratigraphy in the immediate vicinity of the facility is illustrated by the lithologic log
from well 699-48-77A (Appendix A) and the cross section C-C' of Figure 2-10. The locations of
wells used to construct the cross sections of Figure 2-10 are shown in Figure 2-4.
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Figure 2-6. Generalized Stratigraphy of the Hanford Site.
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Figure 2-7. Stratigraphic Relationships of Sediments Above Basalt at the Hanford Site.
(after Lindsey et al. 1992)
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The surface of the uppermost flow of the CRBG beneath'the facility, the Elephant Mountain
Member of the Saddle Mountains Formation, is present at an average depth of 132 m(433 ft) below
ground surface, and is at a depth of -139 m (455 ft) in we11699-48-77A. The surface of the basalt
beneath the facility slopes to the south at -3°.

The Ringold Formation sediments beneath the facility are those of unit A and unit E gravels,
and the sands/gravelly sands of the "upper" Ringold unit. The overall thickness of the Ringold
Formation at the facility is -119 m(-390 ft). Of this thickness, unit A comprises -40 in
(-130 ft); unit E -74 m(-242 ft); and the "upper" Ringold -5 m(-17 ft). The location of the
contact between units A and E is inferred by projection from a well (299-W6-1) south of the facility
(see Figure 2-5). The Ringold lower mud sequence usually provides a reference horizon for
separating units A and E, but is absent in the vicinity of the disposal facility. Moreover, Ringold
sediments identified as unit E may include sediments designated elsewhere as unit C. Because of the
similarities between units E and C and the type of drilling employed, the two units were not
differentiated at the facility site. Well logs suggest that local horizons of CaCO3 cementation occur
within Ringold units A and E(see Section 2.3.6.1).

The Plio-Pleistocene and early "Palouse" soil combined are -16 m(-51 ft) thick beneath
the facility, and are encountered 2 m(6 ft) below the surface in well 699-48-77D and 7 m(22.5 ft)
below the surface immediately south of the disposal facility in well 699-48-77A. The Plio-Pleistocene
unit is noteworthy for its thin horizons of pedogenic and cementitious carbonate separated by
carbonate-poor silt and sand. Lindsey and Reidel (1992) describe the Plio-Pleistocene and early
"Palouse" soil as occurrin'g discontinuously throughout much of the 200 West Area, but the degree of
lateral continuity of carbottate-cemented horizons in the immediate vicinity of the facility is
problematic. All three site characterization/monitoring wells intercepted carbonate-cemented horizons
in the Plio-Pleistocene/early "Palouse" soil, but significant differences in the amount of cementation
were noted in two shallow boreholes used for infiltration tests (see Figure 2-4 and discussion in
Section 2.3.6.2).

The Hanford formation is from 1.4 m(4.5 ft) to 6.4 m(21 ft) thick in the vicinity of the
disposal facility, but was largely removed from beneath the facility during drain field construction.
This thin occurrence of Hanford formation is dominated by sandy, silty gravel. Minor amounts of
cementation by unidentified minerals occur near the bottom of the unit. The Hanford formation is
overlain by 0.5 m(1.5 ft) of eolian sand at the disposal site.

Most relatively small-scale structures in the basalt bedrock and Ringold Formation trend
roughly east-west, in accordance with the major structural features, such as the Gable Butte/Gable
Mountain anticline, the Cold Creek syncline, and the Yakima Ridge anticline. In the vicinity of the
facility, both the basalt and overlying Ringold sediments dip gently to the south.

2.3.3 Ground Water Hydrology

This section summarizes current knowledge of the factors controlling ground water
occurrence and movement within the uppermost aquifer beneath the disposal facility. The summary
includes information from earlier hydrologic investigations at the facility (Ballantyne 1993;
Reidel 1993; Swanson 1994a). The hydrogeologic setting of the 200 West Area (immediately south
of the facility) was described by Connelly et al. (1992) and Ford and Trent (1994).
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Ground water levels are currently measured quarterly in all three wells at the facility.
Quarterly measurements have been made since May 1994 in wells 699-48-77C and 699-18-77D, and
since June 1992 in well 699-48-77A. Water levels are measured annually in wells north, northwest,
and northeast of the facility as part of the sitewide ground-water surveillance program. Water levels
in wells monitored for RCRA/Operational programs in the 200 West Area (immediately south of the
facility) are measured at monthly to annual frequencies. Figures 2-5 and 3-4 show wells in the
vicinity of the facility that currently monitor ground water for these programs or that are available for
use in monitoring.

2331 Precipitation and Ground-Water Recharge. Average annual precipitation at the Hanford
Site from 1961 to 1990 was 159 mm (6.26 in.) (Hoitink and Burk 1995). Of this total, only 5 to
10 mm (0.2 to 0.4 in.) are estimated to contribute to ground-water recharge in the vicinity of the
disposal facility (Fayer and Walters 1995).

23.3.2 Uppermost Aquifer. Data gathered from drilling and testing of the three site
characterization and monitoring wells show that ground water moves primarily within Ringold units A
and E. The water table currently is at a depth of -66 m(-217 ft) below ground surface at the
disposal facility. This depth coincides with a level approximately halfway through the Rittgold
unit E. No specific confining layers have been identified at this location. Hydraulic head decreases
to the northeast. Although contacts between lithologic units are interpreted to dip very gently
southward, the northeastward movement of ground water is not prevented by the geologic structure of
the aquifer.

Hydrographs of the three wells (Figure 2-11) indicate that ground water levels beneath the
facility have fallen gradually since water-level measurements began in early 1993. Between January
1993 and April 1995 the water level in wel1699-48-77A fell 0.54 m(1.80 ft). A general decline in
water levels over the last 2 yr is evident from the hydrograph. This decline is a result of the
cessation of operations of the 216-U-10 Pond. This facility ceased operating in 1984, but the remnant
of a ground water mound generated by the pond still dominates the subsurface hydrology of the
200 West Area. The potentiometric surface in the vicinity of the 200 West Area and the disposal
facility, for December 1994, is shown in Figure 2-12. Appendix B lists results of water-level
measurements in the three wells since monitoring began.

2.3.3.3 Results of Aquifer Testing. Results of aquifer testing in the three site characterization/
monitoring wells are described in detail by Swanson (1994a). A summary of that work is presented
here.

Well 699-48-77C was used as the pumping well in all tests. Three constant-rate pumping
tests (with recovery phases) and three slug tests were conducted at three depth intervals in the well.
These intervals were; 74.53 to 78.81 m(244.37 to 258.40 ft), 91.41 to 96.18 m(299.70 to
315.36 ft), and 117.24 to 122.01 m(384.40 to 400.02 ft). Wells 699-48-77A, 699-48-77D, and two
wells in the 200 West Area were used as observation wells, but only well 699-48-77D and the
stressed well, 699-48-77C, measurably responded to the tests. The tests were conducted during the
period from March 4 to March 31, 1994. Baseline conditions and barometric efficiencies were
determined in all three wells prior to testing. . Barometric efficiencies are: well 699-48-77A - 60%;
well 69948-77C - 59%; and well 699-48-77D - 55%. Barometric efficiency is a measure of a well's
water-level response to change in barometric pressure. The above barometric efficiencies of the three
facility wells indicate confined-aquifer conditions. Table 2-2 lists significant results of the aquifer
tests for each tested interval.
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Figure 2-12. Potentiometric Surface, December 1994.
(after Serkowski et al. 1995)
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Table 2-2. Aquifer Test Results.

Test interval' Ten type
Discharge rate K T°

(gaUmin) (ft/d) (ftt/d)

130`1 Slug' - 11 35
75.53 to 78.81 in
(244.37 to 258.40 ft) Constant-rate 21 10 530

pumping

o. 2 Slug° - 115 -
91.41 to 96.18 in
(299.70 to 315.36 ft) Constant-rate 203 120 61500

pumping

No. 3 Slug° - 58 -
117.24 to 122.01 m
(384.40 to 400.02 ft) Constant-rate 157.8 32 drawdown phase = 1.290

pumping recovery phase = 4.350

'Depth below land surface; all tests were perfotmed in well 69948-77C.
"Assumes aquifer thiclmess of -16 m(-53 ft) for test intervals 1 and 2, and -4.6 m(-15 ft) for interval 3.
'Slug rod volume = 2,404 150.

The tests yielded estimates of hydraulic conductivity that range from 3 m/d (10 ft/d) in the
upper part of the aquifer (test interval 1) to 37 m/d (120 ft/d) at intermediate depth in the aquifer (test
interval 2).

A storativity of 0.0016 was derived during the recovery phase for test interval I in
observation well 699-46-77D. This value is for the upper, less permeable, part of the aquifer.
However, Swanson (1994a) notes that some of the data plot irregularly for this particular test and may
therefore be spurious. A storativity of 0.0005 was assumed to develop type curves for analysis of
data from test interval 2. This value is thought to be a reasonable estimate of the storage coefficient
for locally confined aquifer conditions in the Ringold Fotmation. Although no specific confining
horizon was identified, values for both the derived storativity and the barometric efficiencies indicate
confined conditions in the uppermost aquifer beneath the facility. Confinement of the ground water
beneath the facility may occur because of calcium carbonate-cemented horizons within units A and E
of the Ringold Formation. These are not identifiable as distinct lithologic horizons, but may
collectively confine ground water locally.

2.3.3.4 Ground-Water Flow Direction and Rate. Ground-water flow direction and rate beneath
the facility can be calculated using hydraulic conductivities derived from constant-rate aquifer tests,
estimated effective porosities, and hydraulic gradient calculated from water-level measurements.
Average linear ground water velocity is estimated in this manner by the relationship:

- KI
v=-

n4

where v is average linear ground water velocity, K is hydraulic conductivity, I is hydraulic gradient,
and n, is effective porosity. Effective porosity is estimated based on values thought to be typical of
the Ringold Formation, and is typically assigned a value of 0.1 to 0.2.
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As discussed in Section 2.3.3.3, caltatlated hydraulic conductivities range from 3 m/d
(10 ft/d) in the upper part of the aquifer (test interval 1) to 37 m/d (120 ft/d) at intermediate depth in
the aquifer (test interval 2). The calculated hydraulic gradient is 0.003, using April 1995 water-level
measurements from the facility wells and other nearby wells (see Figure 2-12). Based on these
values, the average linear velocity of ground water beneath the facility ranges from 0.05 to 1.1 m/d
(0.15 to 3.6 ft/d); flow is generally north-northeast.

2.3.4 Ground Water Chemistry and Related Parameters

This section describes the results of chemical analyses of ground water sampled in the three
site characterizationlmonitoring wells (see Figure 2-4) and is organized in parallel with Section 3.4 to
aid in comparing pre-operation (baseline) monitoring data with monitoring data collected after
initiation of disposal. The baseline results cover the period from June 1992 to July 1995.
Appendix C contains all ground water chemistry data reported for that time period. These data
indicate no ground-water contamination beneath the facility. The following sections describe
properties of, and the occurrence of constituents in ground water beneath the facility during the
baseline monitoring period.

Various methods used to evaluate data from the three wells indicate that the data are of
acceptable quality. Nevertheless, ground water sample collections and analyses are subject to actual
and potential anomalies and errors. The foilowing paragraphs discuss the analyses in the context of
several factors that may affect the results.

Ground water in well 699-48-77A was sampled during each of 14 quarters since well
completion in 1992. Wells 699-48-77C and 699-48-77D were sampled during each of seven quarters
since well completion in 1994. The results of these samplings were used to determine baseline water
quality.

Purge rates for the three wells were generally consistent with pumping rates during sampling.
However, when purge rates exceeded sampling rates, analytical results for some sample constituents
may not have been representative of ground water in the aquifer. Potential anomalies introduced by
variable purging and sampling rates were taken into consideration during evaluation of the data and
are discussed later in this section. Future collections of ground water samples from these wells
(see Section 3.6.1) will use purge and sampling rates that are less than or equal to the rate of
pumping used for well development (ASI 1995). This measure ensures low sample turbidity and
enhances representativeness of analytical results (see Sections 2.3.4.1 and 3.6).

2.3.4.1 Turbidity and Other Field Analysis Parameters. Measurements of turbidity are used to
determine the relative amount of particulate matter in water. Water samples with high particulate
content interfere with analytical methods and may cause analytical results to be erroneously high or
low, depending on the analyte and the analytical method used. Consequently, ground water samples
with low turbidity are sought. Turbidity is known to be influenced by pumping rates during purging
and sampling. For ground water samples collected from the three monitoring wells between October
1993 and May 1994, turbidity was measured in the laboratory, rather than at the well site. For all
other collection dates, turbidity was not analyzed or was analyzed in the field (for more recent
samples). Hence, some samples were collected without prior knowledge of the turbidity of the water.
The advantage of measuring turbidity prior to simple collection is that the pumping rate can be
reduced as needed to achieve lower turbidity, thus helping eliminate potential interferences to
laboratory analyses.
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The measured turbidities were all within an acceptable range of < 10 nephelometric turbidity
units (NTU). Pumping rates for these sampling events were consistent with lower purge rates.
Consequently, the analydcal results have most likely not been significantly affected by turbidity.

The other field parameters for which measurements were made during quarterly sample
collection in the three wells are specific conductance (SC), pH, and temperature. The consistency of
values for the field parameters measured at each well indicates that they provide a reliable baseline
for ground-water quality evaluation. Notably, an average pH of 8.1, with a range of 7.7 to 8.5, was
reported for doungradient well 699-48-77D during six successive quarters of baseline data collection.
Water level was also measured quarterly, and is discussed in Section 2.3.3.

2.3.4.2 Cations and Anions. Ammonia/nitrogen was detected in well 699-48-77A on October 15,
1993 and January 17, 1994. Ammonia/nitrogen was also found in the field quality control (QC)
blank. Coliform bacteria were detected twice in well 699-48-77A on June 19, 1992 and September
2, 1992. Coliform bacteria were not detected in wells 699-48-77C and 699-48-77D. Sulfide was not
detected in wells 699-48-77C or 699-48-77D, and was not analyzed in well 699-48-77A. Hydrazine
was not detected in well 699-48-77A and was not analyzed in wells 699-48-77C or 699138-77D.
All detections were in the low-level range and are considered to be baseline values for the disposal
facility.

Samples were collected for analysis of cations, anions, alkalinity, total carbon (TC), total
dissolved solids (TDS), and SC to provide information for evaluating water quality parameters and
charge-balance equations. Because charge balance can be used to verify sampling and laboratory
analysis precision and accuracy, attempts were made to assess the relationships of charge balance to
TDS and SC. However, these attempts did not consistently indicate correlations.

The relationship of TDS to major cations and anions is as follows:

TDS (µg/L) = E(carions + alkalinity (0.6) + anion)µg/L.

If alkalinity analyses are not available, then TC and total organic carbon (TOC) may be used
to calculate alkalinity indirectly by the relationship:

(TC-TOC) x 4 = Alkalinity.

This relationship is based on the assumption that total inorganic carbon (TTC) is equal to TC
minus TOC. TIC is expressed as an equivalent concentration of calcium carbonate (CaCO3).

The relationship of TDS to SC is as follows:

TDS (µg/L) = SC (µmohs/cm) + 1.7.

Charge balance, the calculated percent deviation between the observed total cations and anions
(each measured in milliequivalent (meq)/L), can be determined by using the following equation:

Charge balance =
total cations - total anions x 100%

where:

total cations + total anions
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Total cations (meq/L) = [NA7 + IK7 + [Ca j + IMg'2l

22.9898 39.102 20.04 12.156

and

atkaliniry + [Cu ^ + [F-] + INC3l + ISO4Total anions (meq/L) =
50 35.453 18.9984 62.0049 48.0308

Concentration units in these equations are milligrams per liter; the divisors are the equivalent
weights of the respective species. A charge balance can be computed provided that data for all of the
key components are available. Key components include sodium, potassium, calcium, magnesium,
alkalinity, chloride, fluoride, nitrate, and sulfate. If results for nitrate are available, they are included
in the charge-balance calculation but are not quantitatively significant. Consequently, a charge
balance typically is determined whether nitrate analyses are available or not.

Alkalinity was not measured nor was it calculable from TC, because TC was not analyzed.
Based on evaluation of the relationship of SC to TDS, a < t21 % difference was observed between
analyzed and calculated TDS. Laboratory measured TDS values were consistently higher than the
TDS estimated from field-measured SC.

Evaluation of the chemical analysis data, based on cation and anion information, indicates that
the analyses are of acceptable quality. No anomalous values were noted, and the ground water in all
three monitoring wells currently complies with all primary drinking water standards.

2.3.4.3 Metals and Cyanide. Evaluation of metals analyses was in terms of the comparability of
results for filtered and unfiltered samples. If the results for filtered vs. unfiltered samples agreed
within 20%, the data were considered to be acceptable. If the results did not agree within the limits
of this criterion, the disagreement was attributable to high turbidity resulting from well construction
or sampling techniques.

Only two outlying analyses were observed for samples from well 699-48-77A. On
May 17, 1993, copper in the filtered sample was twice as high as that in the unfiltered sample.
On September 2, 1993, potassium in the unfiltered sample was twice as high as that in the filtered
sample.

Data from well 699-48-77A showed no correlation between alutninum, chromium, iron,
manganese, vanadium, and zinc values for filtered versus unfiltered samples. This same lack of
correlation is seen for ground water samples throughout the Hanford Site and can be attributed to well
construction, sampling, and analytical errors. Consequently, analytical data from both filtered and
unfiltered samples will be used to evaluate future analytical data for metals.

In wells 699-48-77C and 699-48-77D, filtered and unfiltered samples were collected for
metals analysis. Analytical results from the wells were compared to historical values from other
monitoring wells on the Hanford Site. The analytical results were very consistent for filtered
samples, except for the following three outlying values: Well 699-48-77C had two outlying results
for manganese and zinc in a sample collected on August 10, 1994; well 699-48-77D had one outlying
result for manganese in a sample collected on August 10, 1994.
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Analyses were made for cyanide in wel1699-48-77A until October 1993; thereafter, samples
were not analyzed for cyanide in any of the three wells. Cyanide was not detected in any of the
samples. "

Appendix C provides additional information on cyanide, cations, anions, and metals.

2.3.4.4 Organic Compounds. Analyses of organic compounds focused on both specific constituents
and broad-based indicators. Analyses were made of total organic halides (TOX), TOC, volatile
organic compounds, semivolatile organic compounds, phenols, pesticides, polychlorinated biphenyls
(PCB), herbicides, dioxin/dibenzofurans and organophosphates. The relationships between the
detection of specific constituents, and TOC andJor TOX were reviewed. Audits of laboratory
analyses and reporting suggest that the results of TOX analyses from December 1992 to
December 1993 should be treated as suspect. After December 1993, TOX was analyzed by a
different laboratory for which audit results have been more satisfactory.

Specific organic compounds were below the laboratory contractual reporting limits for all
sampling dates and wells. The following are the only detections of organic compounds. The number
or other entry in parentheses after the name of the organic compound indicates the number of
detections (if more than one) or the type of laboratory error. Refer to Appendix C.3 for additional
details of analyses for organic compounds.

• Well 699-48-77A: acetone (blank contaminated) and cis-1,2-dichloroethylene were
detected

We11699-48-77C: methylene chloride (2, blank contaminated), 4,4'-DDE, aldrin, carbon
tetrachloride (2), chloroform (2) and di-n-butylphthalate were detected

• Wetl 699-48-77D: 1,1,1-trichloroethane, methylene chloride (2, blank contaminated),
carbon tetrachloride (2), chloroform (2), and di-n-butylphthalate were detected.

2.3.4.5 Radionuclides. Radionuclides are being monitored in ground water at the three
monitoring wells to establish baseline values. All detections have been at low levels. Iodine-129,
among the most mobile of radionuclides found in ground water elsewhere beneath the Hanford Site,
was detected once in we11699-48-77A and was not analyzed for wells 699-48-77C or 699-48-77D.
Tritium was detected twice in each of wells 699-48-77C and 699-48-77D. Gross alpha and gross beta
are currently monitored in all wells. Gross beta was detected for samples collected in well
699-48-77C (25 times higher than historical results) and well 699-48-77D (10 times higher than
historical results) on August 10, 1994. Radium was analyzed only for samples from wells
699-48-77C and 699-48-77D, with one detection at each well.

2.3.5 Statistical Evaluation of Ground Water Background Data

Twelve quarters of monitoring data from well 699-48-77A and four quarters of monitoring
data from wells 699-48-77C and 699-48-77D were statistically evaluated to derive background values
representative of pre-operational ground-water quality for the three monitoring wells at the disposal
facility. Background concentrations in ground water are statistically defined as the 95% upper
tolerance interval, with 95% confidence. These background concentrations represent conditions
present in the uppermost aquifer prior to the onset of discharges to the facility. The assumptions,
objectives, and approach used for the statistical evaluation are described in the following sections.
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23.5.1 Assumptions. Assumptions related to the statistical model or methods are required to
properly determine and interpret background values for constituents of interest in ground water at the
disposal facility. These assumptions include the following:

• Ground-water monitoring data are representative of actual ground water conditions in the
uppermost aquifer beneath the facility.

Ground water chemistry data, except for pH and SC, are log-normally distributed.
The use of a log-normal distribution as a default statistical model is justified because
(1) most ground-water monitoring data are positively skewed and arc restricted to positive
values, (2) all available statistical tests for distributional assumptions are inadequate when
the sample size is small, and (3) the U.S. Environmental Protection Agency's (EPA)
experience with contaminant concentration and ground-water monitoring data suggests that
a log-normal distribution is generally more appropriate as a default statistical model than a
normal distribution (EPA 1992). For field-measured pH and SC data, normal
distributions are assumed because each data point is the average of quadruplicate
measurements (i.e., the central limit theorem applies in this case).

Seasonal or temporal variations are insignificant. The test for seasonality generally
requires a minimum of 2 yr of monitoring data. The data from the two downgradient
wells are insufficient to test andlor adjust for seasonal variation.

2.3.5.2 Objectives. Objectives of the statistical evaluation were to (1) establish baseline values for
constituents of potential concern at each of the three monitoring wells and (2) provide information to
enable Ecology to determine enforcement limits for specific constituents in ground water.
Enforcement limits are established for specific constituents of concern to delineate ground-water
contamination. Enforcement limits are determined on a site-specific basis and are based in part on
background concentrations of the constituents in ground water.

2.3.5.3 Statistical Approach. In general, background ground water data were statistically evaluated
following procedures outlined by the EPA (1989, 1992).

Ground water chemistry data from the three monitoring wells (699-48-77A, 699-48-77C, and
699-48-77D) were obtained from the Geosciences Data Analysis Toolkit (GeoDAT) and Liquid
Effluent Monitoring Information System (LEMIS) databases. Analytical results were evaluated
according to guidelines of the RCRA Quality Assurance Project Plan (Stauffer 1995). Data flagged
with 'B' (contaminated blank) or 'H' (holding time exceeded) qualifiers were eliminated from further
statistical evaluation because the validity of such data is doubtful. However, the usefulness of data
flagged with a 'Q' qualifier (result associated with suspect QC data) was evaluated based on
consistency with the historical trend because this flag only indicates the existence of a potential
problem that may affect quality.

Ground water chemistry results from each monitoring well were screened by visual inspection
and tested at the 5% level of significance for outlying values using Box-and-Whisker plots and the
Grubbs method, respectively (EPA 1989). The data were not used to calculate background
concentrations if they were determined to be outlying values.

Ground-water monitoring data are often reported as "not detected." In these instances,
a value such as the appropriate method-detection limit is given, accompanied by a "U" qualifier.
Statistical treatment of data reported as not detected depends on their percentage in the database.
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When the percentage of results below the detection limit is small (< 15 %), a replacement value of
1/2 the detection limit is used for the below-detection data point (e.g., chromium data from well
699-48-77A [see Appendix C.2)). When the percentage of data entries below the detection limit is
between 15 and 50%, Cohen's method will be applied to the log-transformed data values to calculate
estimates of the true mean and standard deviation (EPA 1989). When the percentage of data entries
below the detection limit is larger than 50%, summary statistics (sample mean and standard deviation)
are not calculated. For gross alpha, gross beta, and tritium, adjustments for data reported as not
detected are not made (e.g., Cohen's method) because actual activity levels are reported. Hence,
there is no data censoring problem from a statistical point of view.

A 95% upper tolerance limit and a confidence level of 95% based on Iog-normal distribution
were used to calculate background concentrations. For PH, a two-sided tolerance limit based on
normal distribution was calculated. For SC, a one-sided tolerance limit, based on normal distribution,
was calculated. These tolerance limits are of the form:

z + ks (one-sided)

I ± ks (two-sided),

where x is the sample mean, s is the sample standard deviation, and k is a multiplier whose value is
based on the coverage, confidence level, and sample size. Values of k can be obtained from the
EPA (1989).

The tolerance interval is designed to cover only a specific proportion (e.g., 95%) of the
population of interest. Therefore, 1 of 20 samples could be expected to exceed the upper tolerance
limit, even when no contamination has occurred (EPA 1992). In such cases, a well would be
resampled to verify the presence or absence of contamination.

2.3.5.4 Results of Statistical Evaluation. Background ground-water characteristics were evaluated
for each well using data collected from June 1992 through July 1995. A summary of the status of all
constituents of potential concern and the tolerance limits are provided in Appendix D.1. Additional
statistics and conditional statements associated with computation of the tolerance limits listed in
Appendix D.1 are provided in Appendix D.2.

2.3.6 Sediment Characterization

Physical and chemical properties of sediments at the disposal facility were first described by
Reidel and Thornton (1993). The results of that study, except for grain size analyses, are for samples
collected during the drilling of wells 699-48-77A and 699-48-77B.

Swanson (1994a) reported the results of analyses of split-spoon and grab samples collected
from two subsequently drilled wells, 699-48-77C and 699J38-77D. These samples were analyzed
only for moisture and CaCO3 contents. In addition, in-situ infiltration tests were conducted at two
locations immediately south of the disposal facility to measure infiltration capacity and hydraulic
conductivities of near-surface sediments (Swanson 1994b). These tests were conducted•in two shallow
boreholes to determine whether CaCO3-cemented horizons in the sediments beneath the disposal site
would hinder facility operation (Section 2.3.6.2).
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The discussions that follow summarize results of the characterization work identified
previously. Detailed descriptions of the sediments can be found in the borehole data package for the
facility (ASI 1995).

23.6.1 Physical Properties of Sediments. Grain-size distributions within Ringold'units A and E,
the units that collectively comprise most of the sediments beneath the disposal facility, were measured
in samples from well 699-48-77A. However, because of the diminution of grain sizes caused by the
cable-tool method used to drill this well, the results may not be representative. For purposes of
comparison, grain-size distributions were also determined for sediment cores taken from three
rotary-drilled boreholes south of the disposal facility (DH-6, DH-12, and DH-13; see Figure 2-5 for
locations). These satnples were from Ringold units A and E, and interbeds of silt and sand within the
Ringold Formation. Sampling results from all four wells were expressed by Reidel and Thornton
(1993) in terms of the Wentworth grain-size classification system (Knunbein and Pettijohn 1938).

Grain-size distributions were determined for 18 samples from wel1699-48-77A. A sample of
the Hanford formation from this well at a depth of 1.4 to 1.5 m(4.5 to 5.5 ft) indicates that pebble-
sized grains comprise -48% of the formation. In contrast, medium-to-very coarse sand comprises an
average 49% of strata identified as the Plio-Pleistocene unit and/or early "Palouse" soil. This average
is based on grain-size measurements for 12 samples from depths of 8.1 to 16.6 m(26.5 to 54.4 ft).
Because 21 % of these samples is silt, the average grain-size distribution in the Plio-Pleistocene unit
and/or early "Palouse" soil appears to be bimodal.

The only sample analyzed from the upper unit of the Ringold Formation is dominated by
medium-to-very coarse sand. This sample was taken at depths of 20.6 to 20.7 m(67.5 to 68.0 ft).
Based on the average of four samples analyzed from the Ringold unit E, the dominant grain size of
this unit is pebble-to-granule (56.5%). Grain-size distributions in the Ringold unit A were not
measured for samples from this well. Clay-sized particles are reported as being present only in
"trace" amounts for all units.

Grain-size distributions were also measured in 47 samples from wells DH-6, DH-12, and
DH-13, all south of the disposal facility in the 200 West Area (see Figure 2-5). The average grain-
size distribution for 26 of these samples from the Ringold unit E indicates that 75% of the particles
comprising the sediment are of pebble size. Most of the remaining samples from Ringold unit E are
classified as medium-to-very coarse sand. The average for 10 samples from Ringold unit A indicates
that 71 % of the particles comprising this unit are of pebble size; 11 % are medium sand. Twelve
samples from sand and silt interbeds within the gravels indicate that the dominant grain sizes in these
lithologies are fine-to-medium sand (63%), and that an average of only 3.8% silt is present. As was
the case in wel1699-48-77A, only a trace of clay was noted, on average, for samples from these three
wells.

CaCO3 content was analyzed for 1.5-m (5-ft) sample intervals in wells 699-48-77A and
699-48-77D (WHC 1995). The results of most analyses indicated that CaCO3 is present in amounts
less than 0.5%, except within the P1io-Pleistocene unit and/or early "Palouse" soil. In well
699-48-77A, as much as 7.8% CaCO3 is estimated to be present within these two strata. In well
699-48-77D, 8.5% CaCO3 is present near the contact separating the Hanford formation from the
Plio-Pleistocene unit and/or early "Palouse" soil; 8.7% CaCO3 is present in these strata near their
contact with the Ringold Formation.

2.3.6.2 Results of Infiltration Tests. Geologic logging of monitoring well 699-48-77A revealed a
substantial thickness of relatively impermeable sediments, now identified as the Plio-Pleistocene unit
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and/or early "Palouse" soil. These strata occur -6 to 20 m(-20 to 65 ft) below the surface at the
disposal facility. The presence of these fine-grained, CaCO3-cemented sediments was a cause of
potential concern for the infiltration of treated effluent because these sediments have relatively low
hydraulic conductivities. Consequently, in June 1994, two shallow boreholes were drilled near the
southern end of the facility to test the infiltration rate (see Figure 2-4). Falling-head and constant-
head tests were conducted in each borehole.

Tests in the eastern borehole yielded a hydraulic conductivity (constant-head test) of
1.0 X 10'' cm/sec (3 ft/d) and an infiltration rate (falling-head test) of 0.9 L/d/mz (2.5 gal/d/ft2).
The hydraulic conductivity derived from the constant-head test in this borehole is not consistent with
the infiltration rate derived from the falling-head test. The value from the constant-head test was
interpreted to be suspect because of a possible leak in the casing shoe at the bottom of the borehole.

Two falling-head tests were conducted in the western borehole. These tests yielded
infiltration rates from 17.6 to 66.8 L/d/mx (50 to 190 gal/d/ftz). The single, constant-head test in the
western borehole produced a hydraulic conductivity of 2.7 X 10' cm/sec (7.4 fdd).

Swanson (1994b) attributed the discrepancies in results from the two boreholes to lateral and
vertical discontinuities in the distribution of calcrete in the Plio-Pleistocene unit and/or early
"Palouse" soil. It was also noted that the much `softer' calcrete encountered in the western borehole
suggests significant lateral variability in the degree of induration and/or CaCO3 content. This lateral
variability in cementation may be favorable for facility operation because effluent may infiltrate more
effectively through the weakly- or non-cemented areas.

2.3.6.3 Sediment Chemistry. Seven samples of sediments from two boreholes were chemically
analyzed; four from well 699-48-77A and three from abandoned borehole 699-48-77B (see
Section 2.3.1) (Reidel and Thornton 1993). Each sample was analyzed for metals, anions, pH,
radionuclides, volatile organic compounds, semivolatile organic compounds, pesticides and PCBs, and
hexavalent chromium. Eight additional samples from well 699-48-77A were the subject of column
leach tests. Four samples of leachate were analyzed from each of the eight samples.

Results of the analyses indicate the sediments contain none of the analytes identified in the
preceding paragraph at levels indicative of contamination. The results of most analyses of nonmetals
were at or below detection limits of the analytical method. Relatively high values for pH (9.0 to 9.4)
result from the calcareous nature of the sediments. Trace amounts of two volatile organic compounds
(2-butanone and 4-methyl-2-pentanone) were found in the analyses for volatile organic compounds.
Similarly, traces of three semivolatile compounds, benzoic acid, carboxylic acids, and phthalates were
identified in the sediments.

Column leach tests were conducted to determine if potentially pre-existing contaminants in the
sediments could be leached by treated effluent, thus affecting ground-water quality. The tests
consisted of draining deionized water through core samples of sediments. The resulting leachate was
analyzed for nonorganic constituents. All analytes of potential concern were at or below detection
limits. Nitrate in one sample was elevated (42.7 mg/L) but still below drinking water standards.
Calcium content and pH were also slightly elevated because of CaCO3 in the sediments.

In summation, no constituents of concern were detected at significant levels in the sediments
or leachates of the sediments. Elevated alkalinity is thought to result from the CaCO3 in the
sediments.
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2.4 PROJECTED EFFECTS OF FACILITY OPERATION ON GROUND-WATER FLOW
AND SOLUTE TRANSPORT

Ground-water flow characteristics in the vicinity of the disposal facility and the fate of tritium
discharges were evaluated by using computer-encoded numerical models. These models were used to
simulate infiltration of the discharge into the vadose zone and its subsequent movement in the
uppermost aquifer. This section summarizes results of the following analyses:

• Hydrogeologic modeling of hydraulic properties and water quality in the uppermost
aquifer underlying the 200 West Area and vicinity (Connelly et al. 1992)

• Numerical analysis of treated effluent flow and tritium transport in the vadose zone
beneath the disposal facility (Lu et al. 1993)

• Numerical analysis of ground-water flow and tritium transport in the uppermost aquifer
between the disposal facility and the Columbia River (Golder Associates 1990, 1991).

Connelly et al. (1992) comprehensively reviewed ground-water flow characteristics in the
200 West Area and selected adjacent areas. They also compiled information on the extent and nature
of existing ground-water contamination associated with past operations in the 200 West Area.
The numerical simulations by Lu et al. (1993) evaluated the potential for preferential lateral
movement of treated effluent in the vadose zone above the uppermost aquifer, and predicted the
distribution of tritium in the immediate vicinity of the discharge. Numerical modeling by Golder
Associates focused on (1) prediction of movement through the uppermost aquifer to the Columbia
River of tritium discharged to the facility and (2) estimation of future tritium concentrations in ground
water entering the river.

2.4.1 Modeling of Hydraulic Properties and Known Ground-Water Contamination in the
200 West Area and Vicinity

This section summarizes work by Connelly et al. (1992) that is pertinent to evaluating
baseline water quality and hydrology in the vicinity of the disposal facility, distribution of ground
water contaminated by past operations in the 200 West Area, and movement of ground water through
the uppermost aquifer in the northern portion of the 200 West Area.

2.4.1.1 Known Ground-Water Contamination. Contaminant plume geometries and distributions
associated with past operations in the 200 West Area were compiled and plotted by Connelly et al.
(1992) based on data in the Hanford Environmental Information System (HEIS) database through the
first half of 1990. As used by Connelly et al. (1992), the term "contaminant" refers to any
constituent listed in:

• WAC 173-200-040, Model Tosics Control Act
• 40 CFR 141 and 143, Primary and Secondary Drinking Water Regulations
• FR 54 22062, Proposed Drinking Water Maximum Concentration Limfts
• 40 CRF 264, Appendix IX
• DOE Order 5400.5, Derived Concentration Guidesfor Radionuclides.
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Data on contaminant concentrations that exceeded the limits stated in the above regulations
were compiled and their distributions contoured by computer to indicate the approximate extent of the
contamination. A composite distribution map of hazardous chemicals, for concentrations in ground
water that exceed regulatory limits, is shown in Figure 2-13. This map shows the areas of the
uppermost aquifer in the 200 West Area that are contaminated by past discharges of arsenic,
chromium, fluoride, carbon tetrachloride, chloroform, trichloroethylene, and nitrate. Figure 2-14 is a
map of the areas of the uppermost aquifer with radionuclide contamination from iodine-129,
plutonium 239/240, technetium-99, tritium, and uranium.

2.4.1.2 Pre-Operational Movement of Water through the Uppermost Aquifer in the 200 West
Area and Vicinity. The uppermost, regionally unconfined aquifer beneath the disposal site and most
of the 200 West Area is in Ringold Formation gravel units A and E. As shown in Figure 2-15,
hydraulic properties of this aquifer vary widely. However, the northern part of the 200 West Area,
including the vicinity of the disposal facility, is distinguished by a zone of relatively high hydraulic
conductivity (> 30 m/d [> 100 ft/d]). This high-conductivity zone is believed to trend north-south
between the area immediately west of the disposal site and the LLWBG.

. The potential movement of contaminants in the uppermost aquifer (Connelly et al. (1992) is
illustrated by the streamlines in Figure 2-15. The simulated rate of ground-water movement varies
among areas of the aquifer with differing hydraulic conductivities. The time markers shown on the
streamlines in the figure illustrate the relative differences in the rates of ground-water movement for
areas with differing hydraulic conductivities. Hydraulic head conditions for 1992 in the high
conductivity zone shown in Figure 2-15 would result in ground water traveling -610 m (-2,000 ft)
in 3 yr.

2.4.2 Numerical Analysis of the Effects of Facility Operation on the Vadose Zone

This section summarizes work by Lu et al. (1993) to simulate the movement of discharges to
the disposal facility through the vadose zone. The simulation was made using the VAM3D-CG
numerical model (Huyakom and Panday 1991).

2.4.2.1 Conceptual Model. The conceptual model of Lu et al. (1993) assumed that infiltration of
treated wastewater into the soil would occur through a surface area of 2,000 m2 (21,600 ft2) at a rate
of -150 m;/yr/m2 (400 L/d/m2 [10 gal/d/ft=]), that half the tritium would decay by the end of each
12.3 yr period, and that tritium concentrations would be unaffected by sorption. Lu et al. (1993) also
assumed that 568 L/min (150 gal/min) of wastewater would be continuously discharged for 125 yr
and that the water would contain tritium with an average concentration of 1.62E+07 pCi/L. In a
subsequent analysis, the estimated discharge rate was increased by 8 L/min (22 gal/min) and the
expected concentration of tritium was revised substantially downward to 6.2E+06 pCi/L. The actual
design life of the facility is 30 yr.

The VAM3D-CG numerical model simulated advection, hydrodynamic dispersion, and
radioactive decay in a two-dimensional vertical cross section from the surface to a depth of 120 m
(395 ft) in a vertical plane cutting across the center of the infiltration surface. The discharge to the
facility was represented in the conceptual model by applying the treated effluent as a constant flux
along a 32 m(105 ft) length of the top surface of the vertical plane. Beyond the 32-m (105-ft) influx
length, the model domain extended 50 m(165 ft) upgradient along the plane of the cross section and
100 m(328 ft) downgradient, for an overall length of 182 m(600 ft).
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Based on the stratigraphy in the upgradient monitoring well (699-48-77A), Lu et al. (1993)
depicted lithologies in the conceptual model by six zones which correspond to the Hanford formation,
Pliocene-Pleistocene unit, upper part of the Ringold Formation, and portions of the middle and lower
parts of the Ringold Formation. The hydraulic properties assigned to these zones were based on
laboratory analyses of six split-spoon samples of sediments from the well.

Moisture characteristic curves were developed for each of the six samples by using laboratory
measurements of matric potential at different moisture contents and fitting a moisture retention curve
using the RETC computer program (van Genuchten et al. 1991) that embodies the van Genuchten-
Mualem model for moisture retention (Mualem 1976; van Genuchten 1978). RETC was also used to
estimate unsaturated hydraulic conductivity values from the moisture retention data and laboratory-
measured saturated hydraulic conductivities.

Initial conditions in the vadose zone were assumed by Lu et al. (1993) to be controlled by
steady-state infiltration of meteoric water at a rate of 5 cm/yr. An initial unit-gradient pressure head
was assigned to the vadose zone, thus equating the initial infiltration rate to the unsaturated hydraulic
conductivity.

The lateral boundaries of the model domain within the vadose zone above the water table
were assigned zero fluid and solute concentration fluxes. Zero flux conditions were also assigned to
the bottom boundary. The boundary condition of the saturated portion of the conceptual model was
defined by applying a hydrostatic pressure distribution along boundary nodes below the current 70 in
(230 ft) depth of the water table. A lateral hydraulic gradient of 2.75 m/}at (14.5 ft/mi) was assigned
to the uppermost aquifer by applying slightly higher pressures on the upgradient side of the model
domain.

2.4.2.2 Input Parameters. The following values were used as model input parameters:

• Aquifer storativity:
• Longitudinal dispersivity:
• Transverse dispersivity:
• Molecular diffusion coefficient:
• Sorption coefficient for tritium:
• Retardation factor for tritium:

0.2
1.0 in (3.3 ft)
0.1m(0.33ft)
1.4x10-6 am2/s
0.0
1.0

2.4.2.3 Results. The results of Lu et al. ( 1993) confirm that the relatively low hydraulic
conductivity of the fine-grained Plio-Pleistocene unit and early "Palouse" soil would result in lateral
spreading of the treated effluent in the sediments above the water table. Lu et al. (1993) predicted
that the maximum transverse flow would occur at a depth of -10 m(-33 ft), but that lateral flow
would not necessarily result in extensive migration of the treated effluent in the vadose zone to areas
of high hydraulic conductivity. One such area of higher hydraulic conductivity occurs to the west of
the disposal site where the Hanford formation may have been deposited in a Pleistocene paleochannel
eroded into the Ringold Formation (see Figure 2-15).

Approximately 1 yr after operation of the disposal facility begins, Lu et al. (1993) predicted
that the water table beneath the facility would reach its maximum elevation at -5 m(16 ft) above the
pre-operational level. The model predicted that a new steady-state condition would be established
-14 yr after operation of the facility begins. After 14 yr, no additional lateral spreading of the
treated effluent in the vadose zone was predicted. When discharges end, -5 yr would be required
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for the water table to revert to a pre-operational state, and for the mound in the water table beneath
the facility to dissipate.

Lu et al. (1993) estimated that the treated effluent would reach the water table -1 yr after
discharge begins and would require -9 yr from the onset of treated effluent disposal to arrive at a
hypothetical well 100 m (328 ft) downgradient. Maximum predicted activity of tritium in the
uppermost aquifer would be equal to the activity at the point of discharge minus the radioactive decay
of tritium occurring in 1 yr. For the tritium discharge used by Lu et al. (1993) (16.2 µCi/L
[1.62E+07 pCi/L]), the maximum activity would correspond to -14 µCi/L. After -19 yr of
facility operation, the forecast maximum activity would arrive at a steady-state location in the
uppermost aquifer, - 20 m(65 ft) downgradient from the location of treated effluent entry into the
aquifer. However, more extensive lateral spreading may occur in preferred directions (e.g., north-
south in the area immediately west of the facility) if hydraulic conductivity is appreciably anisotropic.

2.4.3 Numerical Analysis of the Effects of Facility Operation on the Uppermost Aquifer

Golder Associates (1991, 1990) assessed the movement of treated effluent in the uppermost
aquifer between the disposal site and the Columbia River. The analysis had two principal objectives.
The first was to predict the direction and rate of movement through the uppermost aquifer of tritium
discharged to the disposal facility and the second was to estimate resulting future concentrations of
tritium in ground water entering the Columbia River.

2.43.1 Conceptual and Numerical Models. Golder Associates used their proprietary, two-
dimensional software models, Aquifer Porous Media (AFPM) and Solute Transport (SOLTR) for the
analysis. Detailed descriptions of the conceptual and numerical models, and discussions of the
calibration procedures, assumptions, and model limitations can be found in Golder Associates (1990,
1991). The major assumptions, simplifications, uncertainties, and limitations of the AFPM and
SOLTR transport models were:

• Vertical flow and solute transport within the aquifer were not accounted for
• Assumed isotropic flow characteristics for the aquifer
• Used vertically averaged hydraulic conductivities
• Used deterministically approximated flow parameters
• Used a single dispersivity value characteristic of long-distance flow
• Assumed the size and geometry of the effluent influx area at the water table
• Assumed steady-state influx from flow sources for the duration simulated
• Accuracy was reduced by numerical dispersion and oscillations
• Effects of transient changes in river elevation were neglected
• Solute transport portion of the model was uncalibrated.

Fixed-head conditions were applied to the portion of the model boundary defined by the
Columbia and Yakima rivers (Figure 2-16). A no-flow condition was imposed at the bottom of the
uppermost aquifer (i.e, at the bottom of the model domain). Where basalt bedrock occurs above the
water table, the model boundary was assigned an extremely low hydraulic conductivity (i.e., 8 orders
of magnitude less than the aquifer). A non-zero, fixed-flux condition was applied at the segment of
the model boundary defined by the Dry Creek and Cold Creek valleys (Figure 2-16).
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Figure 2-16. Model Domain for Numerical Simulation of Tritium Transport
in the Uppermost Aquifer.
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The modeled area was subdivided into 27 pieces. Each piece was assigned a set of values for
hydraulic properties based on current hydrogeologic knowledge. The ground-water flow portion of
the model was then calibt ted using water table maps for 1944 and 1979 that showed, respectively,
elevations of the water table before and after disturbance by Hanford operations. Hydraulic
conductivities and boundary fluxes for Dry Creek and Cold Creek were adjusted in the model until
water table elevation contours produced by the simulations closely approximated those of the 1944
and 1979 maps.

To help reduce numerical oscillation and dispersion, the downgradient portion of the numerical
grid was refined by relatively small-scale discretization. The resulting grid for the overall model
domain contained 4,639 elements and 4,773 nodes. Each square element in the north (downgradient)
part of the model domain had sides 333 m (1,092 ft) long. Numerical effects near the disposal
facility resulted in a simulated acceleration of solute transport near the facility, resulting in a
prediction of decreased travel time and increased tritium concentration at the river.

2.4.3.2 Input Parameters. For purposes of simulating advective flow through the aquifer, a
continuous effluent flux rate of 568 L/min (150 gal/min) was assigned to the disposal site in the
calibrated model. Subsequent to the analysis, estimates of the average annualized discharge rate
increased by 83 L/min (22 gal/min). The planar area of the aquifer through which this influx was
simulated was estimated by accounting for the effects of lateral spreading of the treated effluent in the
vadose zone above the water table. This estimation assumed isotropic conditions for horizontal
hydraulic conductivity and resulted in an estimated area of 8,350 m2 (90,000 ft2) through which
tteated effluent entered the top of the uppermost aquifer.

Because the model was two-dimensional and oriented in a horizontal plane, it did not account
for vertical gradients within the aquifer. Downgradient of the ETF disposal facility, the effect on the
regional hydraulic gradients of past and current discharges of treated effluent to the 216-B-3 Pond
complex (see Figure 2-16) was addressed by assuming a flux of 62.5 million L/d (16.4 million gal/d)
at that location. The flux was assumed to be distributed uniformly at the edges of a square element.
Each edge of the element representing the 216-B-3 Pond complex was 998 m (3,275 ft) long.

In addition to hydraulic head distributions generated by the ground-water flow model,
simulation of tritium movement through the aquifer required input for dispersivities, retardation
factors, decay rates, source concentrations, and effective porosities. Values for longitudinal and
transverse dispersivities were obtained from a combination of Hanford Site data and data from similar
alluvial and glaciofluvial sediments elsewhere.

Because dispersivity is a scale-dependent parameter, the dispersivities chosen for model input
were selected to conservatively underestimate the size of the tritium plume and thereby overestimate
the concentration of tritium where it is predicted to intercept the Columbia River. A longitudinal
dispersivity of -36.5 m (120 ft) and a transverse dispersivity of - 12.2 m (40 ft) were used (Golder
Associates 1991).

Tritium was assumed to decay in accordance with its half-life of 12.3 yr (corresponding to a
first-order decay rate of 0.056 yr'). Based on its known behavior, tritium was assumed to move
inseparably with the ground water in the uppermost aquifer. Consequently, a retardation factor of
1.0 was used. The modeled volumetric flux of treated effluent entering the aquifer was 568 L/min
(150 gal/min). The concentration of tritium in treated effluent entering the aquifer was assumed for
purposes of the analysis to be 21 µCi/L, distributed evenly over model elements representing the area
over which the effluent was assumed to enter the aquifer. Subsequent to the analysis, the expected
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concentration of tritium in the discharged effluent was revised substantially downward to
6.3E+06 pCi/L. Effective porosity values were assumed to be correlated with hydraulic conductivity
and were estimated to range from 0.15 to 0.25 (Golder Associates 1991).

2.4.33 Interpretation of Two-Dimensional Solute Concentrations. Because the iwo-dimensional
nature of the model portrayed the treated effluent as being instantaneously mixed throughout the entire
modeled aquifer thickness of -30 m(100 ft), the model depicted tritium concentrations in the aquifer
as being proportional to the aquifer thickness. To compensate for this distortion, the simulated *
concentration was scaled by a factor which reflected the likelihood that the treated effluent will not
mix vertically throughout the aquifer thickness. Golder Associates (1991) assumed an arbitrary 6 in
(20 ft) mixing depth, corresponding to the typical screened interval for Hanford Site monitoring wells
in the uppermost aquifer.

2.4.3.4 Results. Contours of simulated steady-state hydraulic head after operation of the disposal
facility are shown in Figure 2-17. The results indicate that disposal of treated effluent at the
projected rate will have relatively little effect on the local direction of ground-water movement.
Ground-water flow directions will remain essentially unchanged -300 m(1,000 ft) from the disposal
site (i.e., within 20° of the northeasterly regional flow direction). Reversal of the regional hydraulic
gradient will extend only -150 m(500 ft) to the southwest of the facility. However, because
monitoring well 699-48-77A is only 90 m(300 ft) upgradient from the disposal facility (Figure 2-4),
a well further south or southwest may be selected to monitor upgradient conditions after discharges to
the facility begin (see Section 3.3 and Figure 3-4).

Tritium transport simulations were run until steady-state conditions were achieved.
A travel time from the disposal site to the Columbia River of at least 100 yr was indicated by the
simulation results. Consequently, tritium's residence period in the uppermost aquifer would reduce
its concentration at the Columbia River to less than 1/300 the level at the disposal site because of
radioactive decay.

Because dispersivity values appropriate for the distance from the disposal facility to the
Columbia River were used throughout the model domain, tritium isoconcentration contours closer
than several thousand feet from the facility are considered to have high uncertainty. Contours of
simulated concentration were plotted for several intervals between the time of facility startup and the
reestablishment of steady-state conditions -205 yr later. These results are shown in Figures 2-18
through 2-22. As can be seen by comparing the figures, near steady-state conditions occur after
105 yr. Simulation results suggest that treated effluent initially migrates relatively slowly in the
uppermost aquifer because of the comparatively low hydraulic conductivity of Ringold unit E in the
vicinity of the disposal site, and accelerates as it passes through the Hanford formation gravels in the
gap between Gable Mountain and Gable Butte.

Figures 2-23 through 2-26 show profiles of simulated tritium concentration in ground water
entering the Columbia River at the locations shown in Figure 2-27. The concentrations simulated at
any given location along the river are subject to large uncertainties because a small change in
direction of tritium migration, due to high-permeability channels (USGS 1987), could have large
effects on concentrations at the edge of the treated effluent plume. However, the estimated maximum
concentrations of tritium entering the river at the times shown are judged by Golder Associates (1991)
to be considerably more accurate than the simulated concentrations at the edge of the plume.
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Figure 2-17. Simulated Hydraulic Head Contours for Steady-State Condition After Startup
of Facility Operation.
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Profiles are shown for simulated tritium concentrations at 105, 125, 165, and 205 yr after
initiation of facility operation. For steady-state conditions (205 yr), maximum tritium concentrations
at the riverbank resulting from facility operations are predicted to be 0.14 µCi/L (14,000 pCi/L).
This value is below the federal criterion of 0.2 µCi/L (20,000 pCi/L). Mixing and dilution in river
water are expected to reduce tritium levels to a small fraction of the drinking water criterion within a
short distance downstream of the riverbank discharge area.
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3.0 GROUND-WATER MONITORING PLAN

This chapter describes how the effects of disposal facility operation on ground water will be
assessed and identified, and identifies documentation that will be provided to demonstrate that
operation of the facility complies with ground-water quality standards and operating perntit
conditions.

3.1 MONITORING OBJECTIVES AND SCOPE

The objectives and scope of ground-water monitoring for the discharge facility derive from
operating permit requirements, the geology and hydrology of the site, and discharge composition and
volume.

The principal ground-water quality regulations applicable to the discharge composition
(WAC 173-200) emphasize the nondegradation of current ground-water quality. The regulations
require "establishment of an enforcement limit as near the natural ground-water quality as practical,"
and establishment of the point of compliance in ground water "...as near the source as technically,
hydrogeologically, and geographically feasible." State Waste Discharge Permit ST-4500 is the means
by which the enforcement limit is established.

3.2 MEDIA TO BE

Wastewater discharged to the disposal site will be sampled and analyzed in accordance with
provisions of State Waste Discharge Permit ST-4500. Monitoring will include "end-of-pipe"
sampling at the ETF and LERF (WHC 1995), as well as continued ground-water monitoring
associated with the disposal facility. Ground water will be sampled and analyzed in accordance with
Permit ST-4500 provisions, as described in Sections 3.4, 3.5, 3.6, and 3.7.

3.3 MONITORING WELL NETWORK DESIGN

Two boreholes were initially drilled at the disposal site for hydrogeologic characterization
and/or monitoring. Borehole 699-48-77A was drilled upgradient from the site and was completed as
a RCRA-compliant ground-water monitoring well. Borehole 699-48-77B was abandoned at a depth of
18 m(-60 ft) when it began to substantially deviate from vertical and decommissioned (see
Figure 2-4).

Based on data from these boreholes and results from computer modeling (Golder Associates
1992) of the effluent-capture efficiencies of alternative locations for downgradient monitoring, wells
699-48-77C and 699-48-77D were drilled at the locations shown in Figure 2-4. Like well
699-48-77A, well 699-48-77D was completed in the Ringold unit E fluvial gravel to monitor ground
water in the upper portion of the uppermost aquifer. Wel1699-48-77C was completed deeper in the
aquifer (see Figure 2-10). Well 699-48-77A is -91 m(300 ft) from the south edge of the disposal
facility, well 699-48-77C is -13 m(40 ft) from the east edge, and well 699-48-77D is -5 m(16 ft)
from the north edge (see Figure 2-4).
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The selection of locations and screened intervals of the two downgradient wells were based on
the need to (1) monitor the upper part of the uppermost aquifer as near as practical downgradient
from the disposal site, (2) maximize the monitoring life of the wells, based on the predicted change in
direction and elevation of ground-water flow resulting from the cessation of discharges to U Pond in
the 200 West Area, and (3) ma=imizp the efficiency of the monitoring wells in intercepting treated
effluent.

The third need was met by using a monitoring-efficiency model (Golder Associates 1992) to
predict where treated effluent discharged to the facility would most likely be detected by two
downgradient monitoring wells, given a range of potential downgradient flow directions.
The predictions were evaluated in terms of which locations most closely approached 100% efficiency
in monitoring the simulated area of the treated effluent plume. Modeling results for the likely range
of potential downgradient flow directions are summarized in Table 3-1. Based on the efficiencies
shown in the table, the two downgradient wells (699-48-77C and 699-48-77D) were located as shown
in Figure 2-4.

Table 3-1. Modeling Results for Downgradient Monitoring Well Efficiencies.

Direction of
hydraulic gradient

Predicted ground-warer
monitoring efficiency

(%)

N 20° E 99.2

N 30' E 98.8

N 40" E 98.7

NSO°E 97.5

The upgradient well (699-48-77A) will continue to be used for future background water-
quality monitoring. Continued use of this well to monitor background water quality for the disposal
facility is justified based on its RCRA-compliant construction and results from the monitoring
efficiency model (Figure 3-1). In this instance, the model was used to locate the facility
downgradient of well 699-48-77A such that the well would have a 99 % probability of detecting any
change in the quality of water upgradient prior to startup of the facility, for a ground-water flow
direction of N 30°E (Figure 3-1).

As described in Sections 2.4.2.3 and 2.4.3.4, model predictions indicate that a reversal of
hydraulic gradient will occur at upgradient well 699-48-77A during facility operation. When this
reversal occurs another well, south to southwest of the facility, will be chosen as a new upgradient
well.

3.4 CONSTITUENTS TO BE SAMPLED

Future analyses of ground water from the three monitoring wells will be used to determine if
ground-water quality has changed from the baseline pre-operations condition. The constituents to be
monitored are based on residual constituents potentially contained in the discharge. These constituents
are discussed in the sections that follow in the context of the baseline ground-water monitoring results
discussed in Section 2.3.4. Constituents to be monitored, the respective analytical methods, and their
highest allowable concentrations are listed in Table 3-2.
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Figure 3-1. Optitnization Modeling for Upgradient Well.
(from Reidel 1993)
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Table 3-2. Analytes to be Monitored in the Disposal Facility Wells.
(from Washington State Waste Discharge Permit ST-4500, 1995)

Constituem or characteristi c Analytipl method
Highest allowable concentration (PPB)

unless noted.otherwisC

acetone SW-846, 8240/8260 160"

ammonia 40 CFR 136, 350.1/2/3 1.000"

benzene SW-846. 8?AO/8260 5

cadmium, total SW-846, 7131A 10

chloroform SW-846, 8240/8260 6.2"

copper, total SW-846, 6010 70"

lead, total SW-846, 7421 50

rnercury, total SW-846, 7470/7471 2

pH, in pH units SW-846, 9040A/EPA 150.1 6.5 to 8.5

sulfate EPA 300.0 30.000"

tetrahydrofuran SW-846, 8240/8260 100"

total dissolved solids 40 CFR 136, 160.1 500.000

gross alpha lab specific (pCi/L) monitor only'

gross beta lab specific (pCi/L) monitor onlyc

strontium-90 lab specific (pCi/L) monitor only'

tritium lab specific (pCi/L) monitor only`

Note: Enforoement limits shall be met in ground waters collected from monitoring well numbers 69948-77C and
699-48-77D.

• Defined as the average of all measurements from a well during a quarterly reporting period. The four quarters are
defined as January through March, April through June, July through September, and October through December. At
least one (1) sample will be analyzed and reported for each of the above constituems during each quarter.
Noncompliance with permit limits, up to the water-quality-based limit per Chapter 173-200 WAC, is not subject to
penalty but is subject to the requirements of Special Condition No. 4 of Permit ST-4500.

° Constituents which require "monitoring only" have not been assigned permit limits or early warning values, but must be
sampled, analyzed, and reported by the Pennittee pursuant to the permit.

3.4.1 Turbidity and Other )H1eld Analysis Parameters

Turbidity will be measured in the field to ensure consistent sample quality (see
Section 2.3.4.1). Quadruplicate measurements of pH, SC, temperature, alkalinity, and turbidity will
be made. Temperature, alkalinity, and turbidity will be measured prior to ground water sample
collection. These measurements will aid in determining if ground-water quality is changing from the
baseline, pre-operations condition.
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3.4.2 Cations and Anions

Total cation milliequivalents (calcium, magnesium, potassium, and sodium), total anion
miliiequivalents (nitrate, sulfate, chloride, and alkalinity), SC, and TDS will be evaluated by means of
the equations noted in Section 2.3.4.2. The results of the evaluation of anion and cation analyses will
be used to confirm the results of SC measurements. The differences between water quality in the
upgradient well (699-48-77A) and the two downgradient wells (699-48-77C and 699-48-77D), as well
as differences in each monitoring well for various sampling dates, will be evaluated based on results
of the cationic and anionic analyses.

3.4.3 Metals

Dissolved metals will be analyzed in ground water samples from each well. The metals to be
monitored are listed in Table 3-2. Both filtered and unfiltered samples will be analyzed for metals for
two reasons. First, the baseline water-quality data reported in Section 2.3.4 show considerable
sensitivity to well consttuction or sampling variability when comparisons are made between filtered
and unfiltered samples. Analyses of both types of samples will continue to aid in identifying these
sensitivities. Second, strict criteria for consistency in the maximum allowable purging and sampling
rates will be imposed to ensure that the sampling rate is commensurate with the pumping rate used
during well development (see Section 2.3.4.1). Analytical data for metals to be monitored in samples
of ground water collected during facility operation will be compared with pre-operation data to
evaluate changes, if any, in ground-water quality.

3.4.4 Organic Compounds

Analyses will be made both for gross indicators of organic compounds and specific organic
compounds. Samples for TOX and TOC will be collected and analyzed in quadtuplicate because of
the large known variability in analytical results for TOX and TOC. These data will be compared
with the baseline data to assess changes, if any, in ground-water quality. Specific organic compounds
that will be monitored are listed in Table 3-2.

3.4.5 Radionuclides

Radionuclides have been identified as potential residual constituents of wastewater discharged
to the facility. Analyses will be made for gross indicators and specific isotopes (listed in Table 3-2).
These data will be compared with the baseline data to assess changes, if any, in ground-water quality.

3.5 STATISTICAL EVALUATION OF GROUND-WATER MONITORING DATA

This section describes how ground-water quality data from operational monitoring will be
statistically evaluated. Statistical methods used to derive ground-water quality baseline values for the
potential constituents of concern using pre-operational monitoring data were discussed in
Section 2.3.5.

1
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The objectives of collecting and evaluating the ground-water monitoring data are as follows:

Determine if ground-water quality has changed from the baseline, pre-operational
conditions

• Evaluate the impact, if any, that the facility operations have on the quality of ground
water in the uppermost aquifer

! Demonstrate compliance with the ground-water enforcement limits set forth in Permit
ST-4500 (i.e., Special Condition S1.A).

3.5.1 Changes From Pre-Operational Conditions

Ground water samples will be collected quarterly from wells 699-48-77A, 699-48-77C, and
699-48-77D, and analyzed for the permit constituents listed in Table 3-2. Background values were
established prior to disposal facility startup using pre-operational ground-water quality data from the
three wells (see Appendix D.1). The background concentrations represent conditions present in the
uppermost aquifer prior to the onset of discharges to the facility. Background values were defined to
include at least 95% of the measurements with 95% confidence (see Section 2.3.5). To determine if
ground-water quality baseline conditions have changed, intra-well comparisons based on tolerance
limits will be made. If the concentration of a constituent in a well exceeds the baseline value for that
well, the well will be resampled and the verification sample analyzed to statistically reduce the
potential for false readings. This method is the best available approach to balance false positive and
false negative decisions (Gibbons 1994).

3.5.2 Evaluation of Facility Effects on Ground-Water Quality

To evaluate the facility's impact on the quality of ground-water in the uppermost aquifer, a
two-stage procedure as recommended by EPA (1992) is proposed. In the first stage, inter-well
comparisons (i.e., upgradient/downgradient) will be made. Future samples from each compliance
well (699-48-77C and 699-48-77D) will be compared, for each permit constituent listed in Table 3-2,
against background values (i.e., tolerance limits derived for the upgradient well 699148-77A). Each
well that exceeds the tolerance limit will be resampled and only those permit constituents that exceed
the limit will be retested via an upper prediction limit (i.e., stage-two). A prediction interval is
designed to contain one or more future observations, whereas a tolerance interval is designed to
contain a proportion of the population. The steps to calculate prediction intervals are given on
pp. 5-24 to 5-28 of the Interim Final Guidance (EPA 1989). If the prediction limit is exceeded, for a
particular permit constituent, verification resampling will be conducted and/or investigation of
possible causes will be initiated. For example, historical data will be reviewed and a trend analysis
will be performed to evaluate the likelihood of the change resulting from an upgradient source.

3.5.3 Compliance with Ground-Water Enforcxment Limits

For each constituent or characteristic identified in Permit ST-4500 (Special Condition S1.A),
at least one sample will be analyzed and the results reported for each of the three wells during each
calendar quarter. Results from downgradient wells (699-48-77C and 699-48-77D) will be compared
to the enforcement limits identified in the permit. Permit ST-4500, Special Condition S1.A
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(footnote 4) indicates that results exceeding permit enforcement limits for chloroform, copper (total),
and sulfate will not violate the permit as long as these results do not exceed the water-quality
standards identified in WAC 173-200 and Permit ST-4500. No enforcement limits for gross alpha,
gross beta, strontium-90, and tritium are designated in Permit ST-4500, so comparisons are not
possible for these constituents. Tritium concentrations will be evaluated using the tritium tracking
network described in Section 3.7. As noted in Section 2.3.4.1 an average pH (field) of 8.1, with a
range of 7.7 to 8.5, was reported for downgradient wel1699-48-77D during six successive quarters of
baseline data collection.

3.5.4 Reporting

Ground-water monitoring results will be summarized and reported on the Discharge
Monitoring Report Form. If a constituent is detected in wel1699-48-77C and/or 699-48-77D in a
concentration that equals or exceeds the Early Warning Value, an Early Warning Report will be
prepared to notify Ecology. This report will be written and submitted to Ecology within 10 calendar
days from the date of detection of the Early Warning Value. At a minitnum, the information in this
report will include the following:

• Concentration of contaminant(s) that attained or exceeded the early warning value
• Concentrations of other contaminants monitored
• Location(s) and sampling date(s)
• Concentrations of other contaminants determined for previous sampling dates.

3.6 SAMPLING AND ANALYTICAL PROTOCOL

This section describes or references procedures for well purging, documentation of sample
collection methods, chain-of-custody requirements, and laboratory analyses. Detailed descriptions of
standard sampling and analysis procedures for specific analytes are provided by reference to the
corresponding environmental investigations instructions (EII) (WHC 1988). Subcontractors will be
contractually required to perform work according to preapproved standard operating procedures.

3.6.1 Well Purging

All sampling activities performed at the well sites will be recorded in the appropriate field
logbook, as specified by EII 1.5, Field Log Books. Hydrostar pumps will continue to be used in
existing monitoring wells for purging and sampling. Prior to sampling each well, the static water
level will be measured and recorded as specified by EII 10.2, Measurement of Ground Water Levels.
Based on the measured water level and well construction specifications, the volume of water in the
well will be calculated and documented in the well sampling form and field notebook. As specified
by Eli 5.8, Ground-Water Sampling, each well will be purged prior to sampling until the approved
criteria are met. Purgewater will be managed according to EII 10.3, Purgewater Management. For
instances in which the well is pumped dry because of very slow recharge, the sample will be collected
after recharge. Samples will be collected and preserved in the field as specified by EII 5.8,
Ground-Water Sampling. Sampling personnel have the option not to decontaminate equipment if
either single-use or dedicated sampling equipment is used.
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The purge and sample collection pumping rates used at each of the three monitoring wells will
be limited in accordance with the following criteria (see also Section 2.3.4). The monitoring wells
were constructed to RCRA standards (WHC 1992) and were developed to a turbidity of <5 NTU.
Hence, the pumping rate will be sufficiently slow and/or the pumping duration lengthened to achieve
55 NTU before samples are collected. To comply with this criterion, well 699f48-77A will be
purged and samples collected at a pumping rate 55 L/min (51.5 gal/min), wel1699-t8-77C at
55 L/min (51.25 gal/min), and well 699-48-77D at 542 L/min (511.1 gal/min). These rates may
be modified at the discretion of the scientist responsible for ground-water sampling at the facility.

3.6.2 Sample Collection

After the wells have been purged in accordance with the turbidity criteria described in
Section 3.6.1, quadruplicate measurements of pH, SC, alkalinity, and temperature will be made to
verify stability of the ground water during sampling. The four replicate measurements will allow
statistical evaluation of these indicator parameters to be made for subsequent use in evaluating water
quality. After sample bottles are filled, they will be placed in an insulated cooler containing ice for
transport to the laboratory.

3.6.3 Sample Analysis

Table 3-2 identified constituents of concern monitored in ground water at the disposal facility.
Corresponding analytical methods were selected from SW-846 (EPA 1992).

The analyses will be performed in a Washington State accredited laboratory. Laboratory
quality assurance requirements will, at minimum, comply with the Hanford Ana[ytfcal Servfces
Quality Assurance Plan (DOE-RL 1994) and Stauffer ( 1995). •

3.6.4 Quality Control

The QC program is based on Chapter One of SW-846, "Quality Control" (EPA 1992).
Analytical samples are subject to in-process QC measures in both the field and laboratory.

QC samples prepared without the knowledge of the analytical laboratory are called "external"
QC samples; QC samples prepared by the analytical laboratory and used to establish and continue the
quality of the analytical laboratory are called "internal" QC samples. Two types of external QC
samples will be collected and used to evaluate quality in the field and laboratory: (1) a field duplicate
sample and (2) two different types of blank samples. One duplicate sample will be collected during
each sampling event and will be analyzed for all of the constituents listed in Table 3-2. One transfer
blank sample will be collected during each sampling event. Blank samples will be collected and
analyzed only for volatile organic constituents.

The internal QC samples analyzed in the laboratory will consist of (1) matrix duplicate or
matrix-spike duplicate samples, (2) laboratory control samples, (3) surrogate compound-spiked
samples, (4) reagent-blank samples, and (5) calibration-check samples. These QC samples meet the
minimum requirements, as applicable, for each analytical method specified in Table 3-2.
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If the integrity of laboratory data is compromised, the analytical laboratory will notify the
data user via nonconformance reports and/or records of decision.

3.7 TRITIUM TRACKIING

Section S7.B of Permit ST-4500 requires the Petmittee to identify wells that will comprise the
network used to monitor the downgtadient movement of treated effluent discharged to the ground
water from the disposal facility, and to report the results from this monitoring network at least
annually. The monitoring network will make use of the tritium present in the discharge as a tracer.
The tracer will be used to track the rate and direction of movement of the treated effluent in the
uppermost aquifer. Data from the monitoring network will be used to periodically recalibrate the
numerical models, as described in Section 3.8. In turn, predictions by the numerical models, in
conjunction with well-monitoring data, will be used to periodically reassess the needs for inclusion of
specific wells in the tritium tracking network, as described in Section 3.7.3. This section describes
the current monitoring of tritium in ground water near the facility and identifies the wells that initially
will be used to monitor the effects of facility operation, and relates the process that will be used to
periodically reassess the adequacy of the monitoring well network.

3.7.1 Current Tritium Monitoring in the Vicinity of the Disposal Facility

Numerous wells in the immediate vicinity of the disposal facility are currently monitored for
tritium. This monitoring occurs in conjunction with RCRA ground-water monitoring by WHC for the
LLWBG, and for the sitewide Ground-Water Surveillance Project conducted by PNL.

Figure 3-2 illustrates the results of tritium monitoring for Low-level Waste Management
Area 5 (LLWMA-5) and the Ground-Water Surveillance Project. A tritium plume is emanating from
the 200 West Area (Dresel et al. 1994), southeast of the disposal facility and due south of
LLWMA-5. As the histograms in Figure 3-2 show, little change has occurred in the concentration of
trititun at LLWMA-5 since the first quarter of 1993 (Mercer 1995). Currently, the northwest edge of
the tritium plume is -760 m(2,500 ft) southeast of the disposal facility.

Figure 3-3 shows nearby wells in the potential flow paths of treated effluent discharged to the
disposal site. Most of the wells are currently monitored for tritium by the Ground-Water Surveillance
Project. Sampling schedules and constituent monitoring lists for these wells are provided by Bisping
(1995). Of the wells shown in Figure 3-3 that are not currently sampled, most are serviceable, and
could be sampled for tritium, if needed. The wells farthest from the disposal site would be needed
only after several decades of facility operation, based on travel times estimated for the treated effluent
(see Section 2.4).

3.7.2 Wells Identified to Track Migration of Tritium from the Disposal Site

Figure 3-4 shows all serviceable ground-water monitoring wells near the facility. These wells
are being monitored for tritium on a quarterly, semiannual, or annual basis by the RCRA/Operational
Monitoring Program, Liquid Effluents Program, or the Ground-Water Surveillance Project.
Consequently, these wells are proposed as the near-term tritium tracking wells required by
Permit ST-4500. Table 3-2 lists pertinent information for the wells and Appendix E provides well
construction details.
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Figure 3-2. Tritium Concentrations in Ground Water in the Vicinity of the Disposal Facility.
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Table 3-3. Ground-Water Monitoring Wells Used to Track Tritium Discharged to the Disposal
Facility.

Well number
Well location

relative to
facflity

Well
construction
standard

Hydrogeologic unit and location of screen
Sampling frequency/

responsible
organization

299-W6-5 upgradient RCRA Ringold: unconfined upper portion of aquifer SA - R

299-W6-6 upgradient RCRA Ringold; unconfined, lower portion of aquifer SA - R

299-W6-7 upgradient RCRA Ringold: unconfined, upper portion of aquifer SA - R

299-W6-8 upgradient RCRA Ringold; unconfined, upper portion of aqu'tfer SA - R

299-W6-11 upgradient RCRA Ringold; unconfined, upper portion of aquifer SA - R

299-W6-12 upgradient RCRA Ringold; unconfined, upper portion of aquifer SA - R

299-W7-1 upgradient RCRA Ringold; unconfined, upper portion of aquifer SA - R

299-W7-2 upgradient RCRA Ringold; unconfined, upper portion of aquifer SA - R

299-W7-3 upgradient RCRA Rittgold; unconfined, lower portion of aquifer SA - R

299-W7-5 upgradient RCRA Ringold; unconfined, upper portion of aquifer SA - R

299-W7-6 upgradient RCRA Ringold; unconfined, upper portion of aquifer SA - R

299-W7-7 upgradient RCRA Ringold; unconfined, upper portion of aquifer SA - R

299-W7-8 upgradient RCRA Ringold; unconfined, upper portion of aquifer SA - R

299-W7-9 upgradient RCRA Ringold; unconfined, upper portion of aquifer SA - R

299-W7-11 upgradient RCRA Ringold; unconfined, upper portion of aquifer SA - R

299-W7-12 upgradient RCRA Rmgold; unconfined, upper portion of aquifer SA - R

299-W8-1 upgradient RCRA

.

Ringold; unconfined, upper portion of aquifer SA - R

699-48-71 downgradient pre-RCRA Ringold; water table SA - SW

699-48-77A upgradient RCRA Ringold unit E; confitied, upper portion of
aquifer

Q- F

699-48-77C downgradient RCRA Ringold unit E; confined, mid-to-lower
portion of aquifer

Q- F

699^18-77D downgradient RCRA Ringold unit E; confined, upper portion of
aquifer

Q- F

699-09-79 downgradient pre-RCRA Ringold A- SW

699-51 75 downgradient pre-RCRA Ringold; confined (7) A- SW

A = annually
SA = semiannually
Q = quarterly
R = RCRA monitoring
SW = PNL Ground-Water Surveillance Project
F= Disposal facility for the 200 Areas ETF
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Wells 69948-77C, 699-48-77D, 699-48-71, and 699-51-75 are hydraulically downgradient of
the disposal site, as depicted in Figure 2-12. Well 69948-71, although technically downgradient, is
not within a probable flow path of the treated effluent. However, this well and wel1699-49-79, are
currently sampled by the Ground-Water Surveillance Project and are selected for monitoring because
of their proximity to the facility.

We11699-48-77A and 17 wells around the LLWBG facilities to the south are hydraulically
upgradient from the disposal site. These wells were selected for inclusion in the tritium tracking
network primarily for two reasons: (1) to provide for the contingency that treated effluent discharged
to the facility could flow southward (down slope) along the top of the relatively-impermeable Plio-
Pleistocene/early "Palouse" soil unit and (2) to monitor the movement of the tritium plume southeast
of the facility. As noted in Section 3.7.1, historical trends and hydrogeologic data ind{cate that
movement of plume toward the facility is unlikely. However, monitoring of the tritium plume
originating in the 200 West Area will continue to determine whether the changing hydraulic potential
in the area changes the current direction of movement of this tritium plume, and to distinguish this
plume from that which will emanate from the disposal facility.

Tritium monitoring will be conducted in two stages. The first stage will consist of quarterly
monitoring of the three facility wells (699-48-77A, 69948-77C, 699-48-77D), the 17 wells in the
LLWBG, and annual monitoring of wells 699-48-71, 69949-79, and 699-51-75 (Table 3-3). This
approach will provide the nearby and near-term monitoring of the effluent to allow recalibration of
predictive models, and will also allow monitoring of hydraulic and chemistry conditions surrounding
the facility. The monitoring of ground water south of the facility will assist in distinguishing the
facility effects on ground water from effects originating in the 200 West Area. The effectiveness of
the network will be evaluated either (1) no later than 4 yr after the current permit (ST-4500) was
issued, or (2) within 1 yr of the initial detection of tritium in a tritium-tracking well, whichever
occurs first. The predictive model will be updated to incorporate the latest data from ground-water
monitoring (Section 3.8). Based on the results of ongoing monitoring and model revision, needs for
additional well coverage can be confidently assessed, and contingency measures formulated (Permit
Section S.7 [B]), as needed.

The second stage of monitoring will occur as treated effluent travels beyond the immediate
vicinity of the facility and the five, nearby, monitoring wells. Tritium will then be monitored by the
more distant wells shown in Figure 3-3. If current model predictions are verified, this stage will
occur several years, to decades, following facility startup.

If tritium monitoring in any well identified in Table 3-3 is discontinued by the existing
programs, the importance of the well to the tritium tracking network established for Permit ST-4500
will be reevaluated by the Liquid Effluents Program. If the need for continued monitoring of the well
is determined to be critical to the effectiveness of the network, tritium sampling and analysis will be
continued in that well.

3.7.3 Evaluation of Monitoring Network

Ground-water flow velocities and tritium travel times from the discharge site to the Columbia
River have been estimated by numerical modeling. Based on the modeling, the time required for
tritium discharged at the disposal site to be observed in ground-water monitoring wells surrounding
the facility can be estimated. The current estimates will be updated based on the results of planned
direct measurements of ground-water flow and head measurements, and consequent refinement of
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modeling input data. The increased hydraulic head from facility operation will also be determined
and accounted for in model predictions.

If the arrival time of treated effluent at selected downgradient monitoring wells significantly
differs from the times predicted by direct measurement and modeling methods, consideration may be
given to installing additional monitoring wells. If needed, these wells would provide additional areal
coverage to ensure interception of the treated effluent. The discrepancy between predictions and
observations that will be allowed before new wells are installed will be determined by the facility
compliance officer.

3.8 UPDATE OF NUMERICAL ANALYSES OF THE EFFECTS OF FACILITY
OPERATION ON THE UPPERMOST AQUIFER

In accordance with the requirements of Permit ST-4500, Section S7.B, this section contains
plans for updating and maintaining predictive, computer-encoded conceptual and numerical models
used to predict ground-water flow and tritium transport originating at the disposal facility.
The ground-water flow and contaminant transport models described in Section 2.4.3 will be replaced
by a revised and recalibrated model that will provide output which can be compared with that of the
Golder Associates model (1991).

The 1991 analyses will be updated by using current information on the volume, composition,
and durations of treated effluent discharges to the facility, site-specific hydrogeologic information
collected since the date of the last analyses, and by using water-quality and hydraulic-head data
obtained from tritium-tracking wells (see Section 3.7) during the initial 5-yr period of facility
operation authorized by the current discharge permit. The initial update will be completed no later
than 4 yr after the current permit was issued, or within 1 yr of the initial detection of tritium in the
tritium-tracking well network, whichever comes first. Results of each update will be presented in a
format similar to that of Section 2.4.3.

Ground-water flow predictions will be revised at least once during the 5-yr term of each
successive discharge permit issued during the operating life of the facility. Revised predictions will
be made no later than 4 yr after the beginning of the term of each successive permit. After each
recalibration of the model using new data, ground-water flow and tritium transport will be simulated
to revise the prediction of the time required for tritium to travel from the facility to the Columbia
River, and its concentration at the time and location of its arrival at the river.

In the event that the concentration of tritium in the plume of treated effluent is predicted, by
numerical analysis, to exceed the regulatory standard in the area of discharge to the Columbia River,
a list of proposed contingency measures will be submitted to Ecology within 90 days.

3.8.1 Initial Baseline Analysis Update

Predictions of the movement of tritium from the disposal facility to the Columbia River
previously were made by Golder Associates and published as WHC reports (Golder Associates 1990,
1991). After these reports were issued, the assumptions for the effluent to be processed by the ETF
and the expected schedule for operating the ETF changed. Since construction of the ETF, the need to
operate the 242-A Evaporator to concentrate liquid wastes from the tank farms has diminished and
wastewater previously expected to feed the ETF has not materialized because of the shutdown of the
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PUREX Plant. Tberefore, projected volumes of treated effluent to be discharged and its estimated
tritium concentration have been revised downward.

Consequently, assumptions based on the previously projected volume of effluent to be
discharged, earlier estimates of the concentration of tritium in that discharge, and past predictions of
the durations and rates of the discharge may no longer apply. The results from the 1991 model are
subject to uncertainty resulting from shortcomings in the assumptions used. However, the
uncertainties were managed in a conservative manner; therefore, they tend to equal the concentration
of tritium reaching the Columbia River to be overestimated and the travel time to be underestimated.
Furthermore, these assumptions will likely continue to change as various 200 Area facilities are
deactivated, and waste management and ground-water remediation plans are revised and refined. In
addition, newer, more detailed hydrogeologic information and more sophisticated numerical models
have become available since 1991.

Newly reported data include:

• Refinement of site-specific hydrostratigraphic information based on lithologic logging of
monitoring wells 699-48-77C and 699-48-77D (see Section 2.3.2.2)

• Results of hydraulic testing in three zones of the uppermost aquifer intercepted by well
699-48-77C (see Section 2.3.3.3)

• Direct measurement of the direction and velocity of ground-water flow in the three
monitoring wells immediately adjoining the disposal facility (see Section 2.3.3.4)

• The results of previously unreported infiltration tests at the disposal site (see
Section 2.3.6.2) and analyses of sediment chemistry (see Section 2.3.6.3).

The timing of the recalibration of a new flow and transport model using the above data will
depend, in part, on when tritium is first observed in wells closest to the facility. Once tritium is
detected in one or more of the wells, recalibration of the models using the well observation data will
be initiated. Alternatively, if tritium is not detected by a monitoring well during the first 4 yr of
disposal facility operation, recalibration of the 1991 model will proceed using all other information
that has become available since 1991. In either case, the results of the initial recalibration will be
published at least 6 months prior to the end of the 5-yr term of Permit ST-4500, or within 1 yr of
initial detection of tritium from the facility in an observation well.

3.8.2 Periodic Recalibrations

After expiration of the initial 5-yr term of Permit ST-4500, periodic recalibrations of the
ground-water flow and tritium transport models will be needed as additional monitoring data become
available from the tritium tracking wells. Consequently, at least one recalibration and updated
prediction of tritium transport will be completed during the term of each 5-yr permit issued during the
life of the facility.
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Because the current permit is valid only for effluent treated by the ETF that originates from
the 242-A Evaporator, additions of effluent from other sources for treatment at the ETF would
require application to Ecology for revision of the current discharge permit or issuance of a new
permit. In these instances, recalibration of the conceptual and numerical models using new scenarios
for the volumes and compositions of effluent to be treated by the ETF may be completed to support
the new or revised application. Potential sources of effluent to be treated at the ETF include, for
example, contaminated water pumped from wells in the 200-UP-1, 200-ZP-1, or other ground water
operable units.
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4.0 REPORTING OF MONITORING RESULTS

After startup of facility operations, quarterly monitoring of the two downgradient wells and
the upgradient well will continue (Table 4-1). The applicable data from the monitoring for
constituents listed in Permit ST-4500, Section SI.A, will be published in quarterly reports, in
compliance with Permit ST-4500, Section S7.C. The data in these reports will be compared to the
Enforcement Limits and Early Warning Values in ground water as described, respectively, by
Permit ST-4500, Sections S1.A and S1.C. Any additional analyses of pollutants using test procedures
specified by the permit will be included in calculation and reporting of data submitted in the discharge

monitoring report, as required by Section G17 of Permit ST-4500. All reports submitted will be
signed and certified in accordance with Section G18 of Permit ST-4500.

Table 4-1. Schedule for Monitoring of Wells.

well Aquifer Sampling frequency ^C1^ ^et Well constnution standard

699-48-77A Uppermost Quatterly Monthly RCRA

699-48-77C° Uppermost Quarterly' Monthly RCRA

699-08-77D° Uppermost Quarterly' Monthly RCRA

Quarters are defined as January though Match. April through June. July through September, and October through
December.

° Enforcement Limits and Early Warning Values will be met in ground water collected from the points of compliance
in these wells.

Results of tritium monitoring in ground water from the wells listed in Table 3-3 will be
reported annually, within 60 days after the anniversary of the beginning of treated effluent discharge.
These results will be transmitted to Ecology as a separate report or will be incorporated into quarterly
ground-water monitoring reports, as described above for permit condition S7.B. Tritium
concentrations in ground water samples from the three facility wells (699-48-77A, 699-48-77C, and
699-48-77D) will also be reported in the quarterly ground-water monitoring reports.

Section 3.7 of this ground-water monitoring plan is the tritium tracking plan required by
Section S7.B of Permit ST-4500. The plan for updating and maintaining the computer-encoded
numerical models of ground-water flow and tritium transport required by Section S7.B of Permit
ST-4500 is Section 3.8. The results from the update will be used to predict tritium arrival times at
the tritium-tracking wells and the Columbia River, and tritium concentrations in the uppermost
aquifer. Reports of the periodic model recalibrations and updated predictions, using the tritium
tracking data required by Section S7.B of Permit ST-4500 will be issued at least once per 5-yr permit
cycle.

All associated records will be maintained in accordance with Permit ST-4500, Section G12,
and as specified by WHC implementation procedures. The reports will be maintained in various
forms and locations which will be accessible at the 200 Area offices of Liquid Effluent Services.

4-1



VdHC-SD-C018H-PLN-004, Rev. I

THIS PAGE tNTEN`^ONALLY
LEFT BLANK ^'

a-2



WHC-SD-C018H-PLN-004, Rev. I

5.0 REFERENCES

ASI, 1995, Project C-018H Borehole Data Package, WHC-SD-EN-DP-092, Rev. 0, Prepared by
Advanced Sciences, Inc., for Westinghouse Hanford Company, Richland, Washington.

Ballantyne, N. A., 1993, Geohydrologic Evaluation for the 200 Area Effluent Treatment Facility
State-Approved Land Disposal Site - Addendum to WAC 173-240 Engineering Report.

Barnett, D. B., 1994, 21¢B-3 Pond System in DOE-RL, 1994a, Quarterly Report of RCRA
Ground-Water Monitoring Data for the Period of April 1 through June 30, 1994,
DOE/RL-9436-2, U.S. Department of Energy, Richland Operations Office, Richland,
Washington.

Bisping, L. E., 1995, Environmental Surveillance Master Sampling Schedule, PNL-10423, Pacific
Northwest Laboratory, Richiand, Washington.

Brown, M. J., 1993, Project W-049H Waste Water Engineering Alternatives Report-Supplementary
Information on Treated Effluent Disposal Site Engineered Structures, WHC-SD-CO18H-ER-
003, Westinghouse Hanford Company, Richland, Washington.

Connelly, M. P., B. H. Ford, and J. V. Borghese, 1992, Hydrogeologic Modelfor the 200 West
Ground Water Aggregate Area, WHC-SD-EN-TI-014, Rev. 0, Westinghouse Hanford
Company, Richland, Washington.

Crane, A. F., 1993, Functional Design Criteria for the 242-AIPUREX Plant Condensate Treatment
Facfliry, WHC-SD-C018H-FDC-001, Rev. 2, Westinghouse Hanford Company, Richland,
Washington.

Delaney, C.D., and S. F. Harris, 1991, Ground-Water Quality Characterization at Three Candidate
Sites for the C-018H Soil Column Disposal Facility, WHC-SD-EN-ES-013, Rev. 0,
Westinghouse Hanford Company, Richland, Washington.

Delaney, C. D., Lindsey, K. A., and Reidel, S. P., 1991, Geology and Hydrology of the Hanford
Site: A Standardized Text for Use in Westinghouse Hanford Company Documents and
Reports, WHC-SD-ER-TI-003, Rev. 0, Westinghouse Hanford Company, Richland,
Washington.

DOE, 1988, Consultation Draft, Site Characterization Plan, Reference Repository Location, Hanford
Site, Washington, DOE/RW-0164, Vols. 1-9, Office of Civilian Radioactive Waste
Management, U.S. Department of Energy, Washington, D.C.

DOE-RL, 1993, State Waste Discharge Permit Application for the 200 Area Effluent Treatment
Facility and the State-Approved Land Disposal Site, DOE/RL-93-44, Rev. 0,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

DOE-RL, 1994, Hanford Analytical Services Quality Assurance Plan, DOE-RL-94-55, Rev. 1,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

5-1



WHC-SD-C018H-PLN-004, Rev. 1

Dresel, P. E., S. P. Luttrell, J. C. Evans, W. D. Webber, P. D. Thome, M. A. Chamness, B. M.
Gillespie, B. E. Opitz, J. T. Rieger, J. K. Merc, 1994, Hanford Site Ground-Water
Monitoring for 1993, PNL-10082, Pacific Northwest Laboratory, Richland, Washington.

Ecology, 1994, Final Draft (May 12)-Implemeatation Guidance for the Ground-Waler Quality
Standards, 48 p., Washington State Department of Ecology, Olympia Washington.

EPA, 1989, Statistical Analysis of Ground-Water Monitoring Data at RCRA Facilities - Interim Final
Guidance, EPA-530-SW-89-026, U.S. Environmental Protection Agency, Washington, D.C.

EPA, 1992, Statistical Analysis of Ground-Water Monitoring Data at RCRA Facilities, Draft
Addendum to Interim Final Guidance EPA1530-R-93-003, U.S. Environmental Protection
Agency, Washington, D. C.

Payer, M. J., and T. B. Walters, 1995, Estimated Recharge Rates at the Hanford Site, PNL-10285,
Pacific Northwest Laboratory, Ricliland, Washington.

Ford, B. H., and S. J. Trent, 1994, "Hydrogeologic Setting of the 200 Areas," in Annual Reportfor
RCRA Ground-Water Monitoring Projects at Hanford Site Facilities for 1993, DOElRL,93-
88, U.S. Department of Energy, Ricbland Operations Office, Richland, Washington.

Gibbons, R. D., 1994, Statistical Methods for Groundwater Monito ' e , John Wiley and Sons, Inc,
New York, New York, pp 17.

Golder Associates, 1990, Travel Trme Estimates for Alternative Tritium Crib Locations, Hanford Site,
Washington, WHC-SD-EN-EE-002, Rev. 0, Westinghouse Hanford Company, Richland,
Washington.

Golder Associates, 1991, Ground-Water Mounding and Plume Migration Analysesfor Candidate Soil
Column Disposal Sites, Hanford Site, Washington, WHC-MR-0276, Westinghouse Hanford
Company, Richland, Washington.

Golder Associates, 1992, Monitoring Analysis Package (MAP), User's Manual - Version 1.1, Golder
Associates, Inc., Redmond, Washington.

Hoitink, D. J., and K. W. Burk, 1995, Climatological Data Summary 1994, with Historical Data,
PNL-10553, Pacific Northwest Laboratory, Richland, Washington.

Huyakorn, P.S. and S. Panday, 1991, VAM3D-CG-Variably Saturated Analysis Model in Tbree
Dimensions with Preconditioned Coniugate Gradient Matrix Solvers - Documentation and
User's Guide , Version 2.2, HydroGeologic, Inc., Herndon, Virginia.

Koegler, K. J., 1990, Preliminary Site Evaluation Reportfor a Soil Column Disposal Site for the
242-A Evaporator and PUREX Plant Condensate Treatment Facility, WHC-SD-EN-EE-002,
Rev. 0, Westinghouse Hanford Company, Ricbland, Washington.

Krumbein, W. C., and F. J. Pettijohn, 1938, Manual of Sedimentary Petrology, Appleton-Century-
Crofts, Inc., New York, New York, 549 pp.

5-2



WHC-SD-C018HPLN-004, Rev. I

Littdsey, K. A. and Reidel, S. P., 1992, Suprabasalt Geology of Soil Column Disposal Candidate Site
Number 1: A Preliminary Evaluation of the Site Geology and Recommendations for Number
ofBoreholes, WHC-MR-0291, Westinghouse Hanford Company, Richland, Washington.

Lindsey, K. A., B. N. Bjorstad, J. W. Lindberg, and K. M. Hoffman, 1992, Geologic Setting of the
200 East Area: An Update, WHC-SD-EN-TI-012, Rev. 0, Westinghouse Hanford
Company, Richland, Washington.

Lu, A. H., R. Khaleel, and D. L. Harris, 1993, Vadose Zone Flow and Transport Modeling: C-018H
Soil Column Disposal Siting Evaluation, Appendix D of WHC-SD-C018H-RPT-001, Rev. 0,
Westinghouse Hanford Company, Richland, Washington.

Mercer, R. B., 1995, 200 Areas Low-Level Waste Burial Grounds, in Annual Reportfor RCRA
Ground-Water Monitoring Projects at Hanford Site Facilities for 1994, DOE/RL-94-136,
Rev. 0, Produced by Westinghouse Hanford Company for the U.S. Department of Energy,
Richland Operations Office, Richland, Washington.

Mualem, Y., 1976, "A Model for Predicting the Hydraulic Conductivity of Unsaturated Porous
Media," Water Resources Research, Vol. 12, No. 3., p. 513-522.

Myers, C. W., S. M. Price, J. A. Caggiano, M. P. Cochran, W. J. Czimer, N. J. Davidson,
R. C. Edwards, K. R. Fecht, G. E. Holmes, M. G. Jones, K. R. Kunk, R. D. Landon,
R. K. Ledgerwood, J. T. Lillie, P. E. Long, T. H. Mitchell, E. H. Price, S. P. Reidel, and
A. M. Tallman, 1979, Geologic Studies of the Columbia Plateau: A Status Report,
RHO-BWI-ST-4, Rockwell Hanford Operations, Richland, Washington.

Reidel, S. P., K. A. Lindsey, and K. R. Fecht, 1992, Field Trip Guide to the Hanford Site,
WHC-MR-0391, Westinghouse Hanford Company, Richland, Washington.

Reidel, S. P., 1993, Ground-Water Monitoring Plan for the Proposed State-Approved Land Disposal
Site, WHC-SD-C018H-PLN-004, Rev. 0, Westinghouse Hanford Company, Richland,
Washington.

Reidel, S. P., and E. C. Thornton, 1993, Characterization Report, C-018H Disposal Siting
Evaluation, WHC-SD-C018H-RPT-001, Rev. 0, Westinghouse Hanford Company, Richland,
Washington.

Serkowski, J. A., M. J. Hartman, M. D. Sweeney, 1995, Ground Water Maps of the Hanford Site,
December 1994, WHC-EP-039410, Westinghouse Hanford Company, Richland,
Washington.

Stauffer, M., 1995, Quality Assurance Project Plan for Groundwater Monitoring Activities Managed
by Westinghouse Hanford Compary, WHC-SD-QAPP-001, Rev. 3, Westinghouse Hanford
Company, Richland, Washington.

Swanson, L. C., 1994a, 1994 Characterization Report for the Proposed State-Approved Land
Disposal Site, WHC-SD-CO18H-RPT-003, Rev. 0, Westinghouse Hanford Company,
Richland, Washington.

5-3



WHC-SD-C018HPLN-004, Rev. 1

Swanson, L. C., 1994b, Infiltration Rate and Hydraulic Conductiviry Results, Westinghouse Hanford
Company Internal Memo 861320-94-001, Westinghouse Hanford Company, Richland,
Washington.

Thorne, P. D., M. A. Chatnness, V. It. Vermeul, Q. C. Macdonald, S. E. Schuberi, 1994, Three-
Dimensional Conceptual Modelfor the Hanford Site Uncottfined Aquifer System: FY 1994
Status Report, PNL-10195, Pacific Northwest Laboratory, Richland, Washington.

USGS, 1987, Subsurface Transport ofRadionuclides in Shallow Deposits of the Hanford Nuclear
Reservation, Washington in Review of Selected Previous Work and Suggestions for Further
Study, Open-File Report 87-22, U.S. Geological Survey, Tacoma, Washington, 61 p.

van Genuchten, It., F. J. Leij, and S. R. Yates, 1991, RETC Code for Quantifying the Hydraulic
Functions of Unsaturated Soils, EPA/600/2-91/065, Robert S. Kerr Environmental Research
Laboratory, Ada, Oklahoma.

van Genuchten, It., 1978, Calculating the Unsaturated Hydraulic Conductivity with a New Closed-
Form Analytical Model, 78-WR-08, Water Resources Program, Department of Civil
Engineering, Princeton University, Princeton, New Jersey, 63 p.

WHC, 1988, Environmental Investigations and Site Characterization Manual, WHC-CM-7-7,
Westinghouse Hanford Company, Richland, Washington.

WHC, 1990, Preliminary Site Evaluation for a Soil Column Disposal Sitefor the 242-A Evaporator
and PUREX Condensate Treatment Facility, WHC-SD-EN-EE-002, Rev. 0, Westinghouse
Hanford Company, Richland, Washington.

WHC, 1992, Generic Specifications - Ground-Water Monitoring We11s, WHC-S-014, Westinghouse
Hanford Company, Richland, Washington.

WHC, 1993, Soil Chemistry Data Packagefor the Proposed W-049H Site, WHC-SD-EN-DP-065,
Rev. 0, Westinghouse Hanford Company, Richland, Washington.

WHC, 1995, Waste Analysis Plan for the 200 Area Effluent Treatment Facility and Liquid Effluent
Retention Facility, WHC-SD-EN-WAP-001, Rev. 0, Westinghouse Hanford Company,
Richland, Washington.

5-4



WHC-SD-C018H-PLN-004, Rev. 1

APPENDIX A

WELL LOGS FOR THE TREATED EFFLUENT DISPOSAL FACILITY

A-1



WHC-SB-C018HPL13-004, Rev. 1

CONTENTS

WELL 699-48-77A ................................................. A-3
WELL 699-48-77C ........................................:........ A-9
WELL 699-48-77D ................................................ A-15

A-2



....^...... . v•.. , r ni..-u 1 on nL.ttiA WRUUNDWAl ER

MONITORING WELL INSTALLATION
1 of

EIeV'n
IFoeU Remerks!

Materlnls Used
Depthi
(Feet) '

Well o:
Constmotion ,1•_.c r^

Isee.. IO
T•' m! u.R...,..., ,...

raphic litholopic Lo0 Grose Gsmme
LO0

CaC03-.-.tl

Moist
.. w. ,.> .,....,.. ...

Misc
XRF -F
XRD'~D

Sli0htlY silty sandy GRAVEL ^. •

870

i

EOLUWMANFORDCONTACTAT
'

(CEMENT 10.0' TO e.0'1
J 'F^

15

1.5-3' Slightly gravelly SAND

I
r^.
' 3•5' Sandy GRAVEL I f FI

'o. 5-10' Slightly silty sandy GRAVEL
I

TO i py,^^
10•20' SihY sandY GRAVEL F

680 Minor eaesntation with whhs
'V ^^ L o I Naeh type stsimn9 I70•15 1 ..

'

^ ' '.

^
F

:/^ ^ I° -
le' TEMPORARY CAR80N

20

j

8TEELCASWG8ETA7
i9.71'

I
i ^

r'
^

b!_L: Non•C4C03 esmentaticn at 18.9'
20•22.5' Silty gravelly SAND

•
Fn I

650 I• , HANFORDlPLIO-PLEISTOCENE
CONTACT 'AT 22.5

nsi. -j 22.5d5' Slightly sihy, slightly
^ ^ I I gravelly SAND F

Sdt bns 122.5•22.61
` I Silt Isrn (24.5•25.5'1

30 ;
e

CNicAS Nns (28-29.4')
'A . ^ Possibls ullchs svinesrs (30•35 ) F

640
^! bro

-

i Canyntsd sand 132.6•32.8'1 • CL F

-i9-20 MESH BENTON!T"e
ICRUMBLES 18.0'TO 199.1'1 ['

Caliehs 135.3-35.8'1 _ _ _ _ _ _ -..e F

Y ^ i

ry^

V^ FA^.
CamnrtW sand W7.9-38'1 .. F

40 i p a F

^

,

630

I ^ n/ I r'
Silt Mns (42-42.51
Posdbis sih stnnpan 142-46'1

45-50' SGOhdY sihy SAND F
r/j Sih Isns st 46.5'
If/^ Pwsihls sik strin9ars at 47.5'

so i

Y,

^ !

^

^

50•65' Slightly si!ty. slightly
SANDgravell

F

620 y
V+rY l4ass ssnd
SihK52' I

F

•-j
Csiiohs at 53.5'
Canntsd sand (54•64.31

F
F

I ^ 55•63.6' SarWy SILT
SOt Isns at 68,

F

60 • Catwasd sand Mlow sih
_- _____-

F

60•6s SliphdY sikv, wWy F

e10
. n . Al

._.Ic.' I
^

GRAVEL
p5chs (130.3-e0.51

1 I . Minor CaCO3 cnnantsden

• ^"a 1 °
1

(63•63.9')
PLIO-PLEISTOCENENPPER

________c
F

, I RWGOLD CONTAt:T AT 65'

e5-82.5' SiOhey sihy. sl'qhtly

j

70
;

^

pavWy SAND

600

i

• i'/ I oL
'1 r

_
L'`• y_____t

Revlewed By: Kent D. Date: r=_ ' ' o0



WCI , ,^ICTA^ , wT,^•^

E(w'n
r'v

(Fwt) Rbmbrks/ ConKeuot(on
f jj

Graphic Lhholo (c Lo Gron Gunma C r r... Mise
D^^ ^^ Used

sr ^Z rrr

^

''^

p g

e wc
^

-a
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UPPER RINGOLDlRINGOLD E
CONTACT AT 82.5'y

82.5-95' Sandv GRAVEL
' ONM T.30a BCX 6

r_^•

TAINLESS STEEL 7ENM • o'
CASING W/CENTRALIZERS
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90 0 _ y

580 0 •

0

BGOht1v sihy 196-1251

°

• e•i100 ^
o

•n, o Addad watar to We (or brtnr _...

570 0 . raeovuy ( 100-136.5')

o•
.o

I ^i ^I I'ol

I r'^ ^^S 1C }
110 ^ ir/ i^ ,

• 'o. r.

'

'

/ io. '
550 ( I

V ^ ¢

/ I '..o;J

o• .I Sand lans (115.5•115.7')

/"I7

•o

120 0

O550 ^ •o

^0^

•

10 N. tih 1725-135'1
o

o

130
^ o

b

° 135-170' Slightly aarWV GRAVEL

0
0

140 0 _ ¢

- 530
0

0

o
0

160 0w _
•

620 0
e

0
o --¢

lo
le0

610 r/I ( 0I o

i„ i Y^m"rida. ^
i orer Ir• ^ ^ r

Rwi.wed By: Kent D. Reynolos ^4M k< Date: Ft°• 7= fa99
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"
Gta hio Lhh b i L Gros Gamms
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D

t
ttai4s Usad p c B o o8 `a

p h •r . •• ^ 0 MOp

12• TEMPORARY CARBON o , , ,5•,

STEE L CASNO SET AT o
1l0.14• o

170
170.184.5' Sihy ssrwly GRAVEL -^o

500 0•
o

o

190

184.5•195' SGOhyy sihy, slightly
OrnyNly SAND

185•295' Silty ssRtly GRAVEL '- r--0

iENTONITE PELLETS
.1' TO 206.71

MEW SILICA SAND
PACK 1206.7' TD

ATK WATER LEVEL AT
i.A• I5i•!21

DIAM 106SLOT T•004
RNLEiS STEEL
NTMUOUS WIREWRAP
REEN WRN ENOCAP
2.4• TO 232.7'1

CNWIKS

R„,NWed By: Kent D.
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ni i 8 C-SD-C018H-PLN-004 Rev 1 MiF l Remuks/ C ^N^^ l
, .

Gross Gsm® ^ ec
MKetiels Usad

^ ag s
» .

p
XRD^D

'ro

'g
2e0

e
410 0

-o
o.
;o

270 __b

•00

_.e

280 - 27 _ .a I

390

o

.0
290- L.0

7 v
o390 ( l

295•300' Sliphtly sihy. s6phtlY
prwdlv SAND

300
300-305' Sihy »tdY GRAVEL

370 °

o•

? 305-310' S6phtlytihy.pravWy
SAND

310
310•315' Sihy sandy GRAVEL iO

3e0 °o•

315-340' SGphrly sYty. Or.v.By - ^-a
SAND

320 0 _ .o

350

PoNGOLD F1IUNGOLO A ' - -' - "
CONTACT POSSIBLY AT 325'

330 - ____

3t0
CARBON

STEEL CAtl10 SET AT
334.93'

340
310-355' Sihy 9nrsYy SAND

330

Revtewed By: Kent D. Reynolas
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Ei•y"^ well C-SD C018H-PLN-004 Rov. I M'fFsetl RansrW!

M t i b U d
Construaion

,
Gnphic UtholoQia Lo0 Gross Gsmttts C&C03 -0 ae

XRF FDspth s sr a se Msn.t
^0

Mdat
.

XRD.D• ^^ ^ o^^

350-

320 `

° 355•870' SGOhtly •BtY. •IiOhdy
° •n+dy GMVEL

I 0
360i o ---o

I o310

I o
J o ^ -p

0
o I

o

370
370.380' SrWy GRAVEL -0

300

.o

)l o' , __•a

! o
^•: '^

380-

o .

Sliohtly •iky •andv
3290 l GRAVELo 0

o.,

\
I o

I

_-.v
o

^ o

390
390-464.5' GRAVEL with ve• -^-0

280 ° •ww
o 87i0M1y sandy to 395'

Jr TEMPORARY CARBON
0

LSi^EL CASWO SET AT o -'C
,Z.^

0
o

400

-270 c

°e
--0

0

0

410- ° o ^ -0

280 °

o --a

420 ° --0

250 0'
o •

0
--0

0

430

0

0

240
0

0
^-0

I,I,..,.,.^i.,^.,.,,,,l.l .•
(f^C, % ,Y M ^ Y. •

Kent
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Et.v n
lFeetl R tks

wen
C ti

g C-SD-C018H-PLN-004, Rev. 1
Orose Ganane % ^3 ,0 M;,o

Oepth

^^^ onstrua on r Oraphio Uthobpie Log

fF
^ % Moirt ^^.^

XRP.F
XRD-Df .

0
440 _ ^

230
0

0
0 0

' CARBON HT o

EL CASNG 6ET AT
Z66' o

460 o _ a
0

^

220 Std intenal with vaoo Wwol
t462.454.e1

464."57.7• ELEPHANT -•a
MOt1NTILN BASALT

UFF 4467.1' TO 467.79
OTAL DERH 467.7'

460

210

470-

200

480 ^

T90

490

,e0

500

,70

510

1e0

s2o

16O

' I11.111^i'irTMlr,lrl.l ^ ^^ ty I 1 I I I i• I.31r.
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WHC-SD-C018H-PLN-G04- Rev_ 1

Project: W-017H/C-018H RCRA GROUNDWATER Well No: 699-48-77C Page 1 of 6
MONITORING WELL INSTALLATION Total Depth: 437.20 I -Static Water Level: 216.94

Date Started: 1.31-94 I Date Com let d: 5-11-94 Surface Elevation: 671.91 Casin g Elevation: 674.28
Locati on: C018H Northin : 138086.80 I Eastin : 566468.95

Pre ar d B: Tem le nlFlinn ^ Hanford N: 47989.32 I Hanford W: 76836.16

Drillin g Co: PC Ex oratio . Drill e r: D KETTLE ^ Drill M eth: Air R otary I Drill E ui : To Drive

Screen: 4" 20 slot SS screen set at 290 to 310 ft b s

Filter Pack: 10-20 sand set at 286.6 to 310 ft b s

Permanent Casin ci t 4" SS set from 3.1 ft above grade to 290 ft h s

Commen : FIRST WELL COMPLETION ABANDONED. WELL REDRILLED TO 314.4' AND COMPLETED TO SURFACE.

Elev'n
(Feet)

VyeB
Remarks/ Cons ion ^

e
hi lG Lith i L

Gross Gamma
Lc

g
^^^ r+7CaCO3 -

Elev'n
(Feet)

De th
Materials Used

^

t^
e
^

a
m

ograp c o c og
! ^°/, M olst -0 ^ Depth

fFeetl ^ 9 • ' °s»s^. 11a500 1. t •, .,. ..,., . (Feetl
•.-r 0-1.6' Silty SAND

670 EOLIAN/HANFORD CONTACT @ L670I

Hanford formation

Gm.nt nm112' to 11.7'1
.6. Upper Coxee

0,
(

1
i

. a 1.6-10.8' Sandy GRAVEL

!

RC ° - I
10 9' 10

860 IP.u.t..tlfi1.7't°te'1 HANFORD/PLIO-PLEISTOCENE
o CONTACT @ 10.8' I

-660

112- hmPOrary uting .at @ z
-;14.4' x

z^

x ^

° ^' . !

.

10.8-21' Gravelly SAND

20=B.ntanh..lorry 116' to 36'1
>

^ 20

650 c^ 21-22' Sitty SAND 850

R
22-24' SAND IwfWiehel

°- s
ro 24-28' Sandy GRAVEL

1 ^ ° 9 1
°

30^ I ^ 30

C64D 1 26-50' SAND

^

640
1
I

-IBentontte hol.Plug @ 35'

^ I c ..
^1

C1 ' ,

40 ii

^

I

40

630 I 630

^ IRC s

50 -' =i 50-

L( t620 I e r^ 620-

50.55' Sihy SAND

I

-1

/

55-60' Slightly Silty SAND

/
80

eto ! I pLlO-PLEISTOCENEIRINGOLD
- 610

rI" i CONTACT @ 62'

4 I s UPPERRINGOLD I

1

70 ° . 82-74' SAND
70

800

I

{

800

^ N s RINGOLD UNR E@ 74'° ^
.^.,.6.M 'n.^i. ,-

r

A-9



WHC-SD-C018H-PLN-004, Rev. 1 •

Project: W017H/C-018H RCRA GROUNDWATER MONITORING Vell No: 699-48-77C Pa9e 2 Gf 6WELL INSTALLATI (ON
EleV'n
(Feet) Remarks/

Well
Construction

a
:^

o
^ G hic Lith l i L

Gross Gamma
Log ^96 CaC03 -- - - .:

Elev'n
(Feet)

De th Materials Used 1
'°

^
^ v'

rap o og c og
I'° Moist ^^

.
De thI(Feet) .S 7. 1aS° I7x500) ...... )Feet

1
.°.^ 74-80' GravaBy SAND

^80 s 80

690 ' ° -5900
. C.

,;.
9

g0 s a . 90

- 580
•O

e- r580

80-102' Sandy GRAVEL
s o:

6.

0•
0

100- 100-

-570 570

6 0L

^ I

^
I

s e :, 102-115' Gravelly SAND
710 110

580

l

o- 1-580

II o.

'ro

7204 RC e• 115-124' Sandy G2AVEL 120

-550 ^ o;e 550

.
1301 130

-540 540

140 140

530 -630

s i

124-165' SAND

\

150
-
B.ntonnulurry 135'to 1961 s

-

750

-520 ^

I

1

I
i

'

520

^ f
I
s

I

780i

'

I s .: I

{

I 7E0

510 I^ 510

s ? ^

I ^ I '
Iahnr ill^ a•R' 1 1 1 1} H I

A-1U



WHG-Sl].CYII RA-PLNdI(Ia Rw I

PfOJeCt: W-
WELL

01 ^HS-018AH RCRA GROUNDWATER MONITORING VUeU No: 699-48-77C I Page 3 of 6
Elev'n
(Feet)

epthD

Ramarks/
Materiais Used

Well
Conatruction

i h

9 I.
Graphic Lithologic Log

Gross Gamma Elev 'n
CaCO3 --f• -^ (Feet)Log

IFeeU
ne a,

'S i°' itd ii f °""
Moist DePth1 500, , •, • xI 1 (Feetlbi

165-187' Sandy GRAVEL

170 5 '0: 167-173' Gravelly SAND 170

500 ^ ^ L500

- f I s ': i ^
!

180 a ' i 180

490
173-186' SAND 490

5 . ^

. .o
19D s • o.' 188-182' Sandy GRAVEL

•
190

48D RC
o
o - 480

s o192-196' Gravelly SAND
Stamlaaa atol waight @ 196' 0 7

y ^ ^. d. l I
200 i ^' S a•°• 196•202' Sandy GRAVEL I ^ 200

470 ` 470, I

i-I

1

Ban[onaa hoMpiu9 ( 196' to I
^

s
221.3') • . ^

.j 202-215' SAND ^

210i 210

460 460

:a

^
S

St atie watu Nval @
216.94•(3/3/941 o:'!

215-220' Gravelly SAND

220a t^ ; o 220

450 (
6tamMu atul wnght, nng &
a• tape Q 227.3' ( ^/i ! 450

6•12 land 0 221.3' {(
1

C

r 1 a .

230 1 10e 9mperary eaamg at @ s °- 220•238' Gravelly SAND 230
22 14440 .

440

y19•72 und 0 230.7'

0 '

240- I 5
•o

24D

430 I o,'I. 430

c

°

,StnnWs ataal waght, rmg & j d,^
^l i• lapa @ 244.9' . .

o

j I 1
236•204' Sandy GRAVELo 250250 0,

:
i1

420 I o^' . 420

jl{ ^i CiaRa ^ \ f \O fO A i
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WI3GSD-C018H-PLN-004, Rev. 1 •
Proiect : W-017H/C-018H RCRA GROUNDWATER MONITORING I Well No: 699-48-77C I Pwno a nf a

- INSTA AII N !"^- - -' -

Elev'n
(Feet) Remarks/

Well ^
COnstruction

-e {Lo
raphic Lithologic Log

Gross Gnmma
Log

iE!evn
Ca03 . w. -.al (Feet)

Depth Matariels Used Mq„s Moist Dapth
( Feet) ,1 g f1x5001 (Fcet)

.ro

o'
280 1.3• to
F

o• 2e0

410
82.2

j-410

s o 284-286' GRAVEL

SnuYn. qu.l w.ipht. Nn9 & .^ •o
' bP. a 387.3'

.

270 s • o;

o

, - I 270

i400 o: ' 400

o
s ,o
n
.•o
o.

280 s o '' 280

390 • ?' ^ 390
o

^- o
20-40..nd (292.2' to s F . ^
286.6'1 . a

o- •
0

290 • 10 20 d (286 6' s '• un . to o I 290
^3t0.9')

- 380 o. L380

I I :e.

•

5
a'

P
300= oC s °.^'• 300

370 370

J
0 288•321' S.ndy GRAVEL

0
-420 t1ot a4inNt..men (290' • { s :
to 310')

o

C ,
P. I

310-4 I '^^ s '. o^ 310

I360 . I o.

(

380
6-12.mi (310.9• tc 313.11

_ -
o^ •

IWv.dfmm.twn(313.1'to ( •
1314.11 s ..o

! d_^

o.
d

.

320i9amm.uhuleCluq1314.1'to^ s ^ °• 320I
j3238)

350
!

-j 350

I ^J^

! ! s =^ 321-328• Sihy SAND

330^ s1o 330

340 o,^ 340(

0nmt gtou[ 1333.8' toG,

C

s :o.
339.6'1

.

o ''

1

o ^

40340 s o. - 340

330 °-d I - 330

o

s

!.b, ~^M^ • ,[A^
Qin^i^ , , , [ , , i • m ae a ,

A-ll



WHC-SD-C018H-PLN-004- Rev. 1

Prbject: W-01 IN
T018TROCRA GROUNDWATER MONITORING I Wgli ND: 699-48-77C JPage 5 of 6

^eV'n
IFeet) Remarks/

Well
Construction

a °
e ^

Gross Gamma
96 CaCO3 .7 ^ B?ey'n^i Lo (F t)

Depth Materials Used
. p Graphic Lithologic Log

^^^

, ee9
M i

Feetl l 'S,i. ° •i•f,if giwi =,K,Ill .^^.
o st Depth11x5001 (Feet)

. .I

.

l `350 1 a o^ . ^ 350

320 o ,° i - ; F 320^
`9

328-370' Sandy GRAVEL
o `

360 °.'° 360 -

310 310

_

370 370

300 . p 370.375'GRAVEL1 ° 300

ft^

a\ ,'
o .

II

'

^.i
^^^,V

`

io
.

I.
o_!

a380 9.nt°nih hnMplu9 (339,6 tp

290
3e4.31

FF,,^` ^
,\\^

?c
i'•°'I

390

o . 290

^

\

^•"'j o I
375-386' Sandy GRAVEL

^s o

I
i lo f

390 •12..nd (394.3'to 399.1') DT o
+

390

280 ° o 386-397' GRAVEL 280
o I

a

'

400^C.wdfarmrtmni399.1'to

_.

G^C.

I

'

^. •o, I

so, 400
,400.5•1

270 - 270

; a^dti l
]

'o.
410

s
a1o

260 I° y. I i 260

W.
, 1O .

397-433' Sandy GRAVEL

420 ; 420

250 c^a i I

I

- 250

I o.
a °lo !

• i

.

^^' `

43016-12sand(400.5'te437.2'11

.

s^^ °I I 430

240 240

RINGOLD/SADDLE MOUNTAIN
y

I
' ^.

i
s 1^ n( BASALT CONTACT @ 433'

^ ..i•i. • Ytens I mre. . te » , m , r
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WHC-SD-CO18H-PLN-004. Rev. 1

Project: W'Of 7N/T^18
TROCRA GROUNDWATER MONITORING I\/^/eII No: 699-48-77C JPage 6 of 6WELL

Elev'n
(Faetl Remerksl

d

well •
Construction

a
•^=

e
Graphic Lithologic Log

Gross Gamma I )Elevn
Lo 19b CaC03 ..... IFg eetl

Depth Materials Use
"'

^ ^^ ,,,
I

p/o Moist ^^ i Depth
(FeeU 'ii1•i ,1.L, , I 4, 11x500) fFeetl.

3juPponry eunq at @

@

ELEPHANT MOUNTAIN MEMBER
D 437.2'

440 I 440

230 '-230

450 - 450

220 220

460 460

210 210

470 { 470 -

200

^

200

480,

i

480

190

I
190

490'

i

490

180 I - 180

500i 500

170 170

J

610^ 510-

- 160 190

J ^ I

520 52D

150 I 150

^

`

I

^ Inchu •
„ ,.

aue• • w m a a

A-14



WHC-SD-C01SH-PLN-004. Rev. I
Project: W-017H/C-018H RCRA GROUNDWATER Well NO: 699-48-77D JPage 1 of 3

MONITORING WELL INSTALLATION Total Depth: 237.70 11 Static Water Level: 217.10
Date Starte : 1-11-94 Date Com le ed: 1-31-94 Surfaoe Elevation: 671.37 I Casin Elevati n: 673.87
Location: C018H NOrthin : 138119.27 EaStin : 566433.30

Prepared Tem I on iHanf rd N: 48096.14 Hanfor W: 76952.88

Drillin g Co: PC Exploration I Dril l er: D KETTLE DrIlI Meth: Reverse Circulation I Drill E ui :
Screen: 4" 10 slot SS screen set at 214.7 to 234.7 it b g s

Filter Pack: 20-40 Sand pack set at 211.6 to 236.1 ft b s

Permanent Casin : 4" 304 SS set from 3.0 ft above rade to 214.7 h b s

Comments :

Elev'n lyyel -° Gross Gamma Elev'n
(Feet)

D th

Remerks/
Materials Used

tionConstru c
sh.sI

_
-

^
i i

Graphic lithologie Log Log CaCO3.....7 ( Fast)
i°.'o Moist ^^ D hep

(Feet)
n

.:1" i.1 ^•i.it:'

-•

ept
( tx5001 ? • • (Feet)

- 670
0-1.5' Slity SAND

-670
• EOLIAN/HANFORD CONTACT @ )b

1.5'
HanfeN fcrrnatian

a Upper Coarse

CWment wal IT to 9.7'I 1.5-6' Sandy GRAVEL

(

HANFORDIPLIO•PLEISTOCENE
°^I CONTACT @ 6'

10^ (• --__---c 10
860 A 6-19' Slightly siby to sandy I r860

r;

W: GRAVEL

112- tsmeararv uung ue 0 f fT s ^ ^^ ^

i 14 I ^ i
o 'I
o•? I r

20a
s o

--° ^ 20
650

Al 19-24.5' Silty SAND
850

24.5•33' Sand to Slhy SAND

I(

30= I ^

I

.^

^

^ i

30
640 aL I---0 640

{f . r; i ;

VV

I

RC

40, Y^ sl°.'o l t ^ 40
630

A I
36-51.5' Gravelly Sand to Sandy

''

°°

. GRAVEL L 1
n

50I ^ I slo'^ Ly 50
L620

^ 51.5•56' Sandy SILT

820

/

PLEISTOCENEIRINGOLDPLIO60
s -

'
80I I CONTACT @ 59

1810 UPPER RINGOLD 610

I ( , { 56-67* SAND

^I ^ 1 ^ 2

^70 V is lo 67-80' Gravelly Sand to Sandy 70

f100* GRAVEL
o i ^ ^

8oo

^

.
o•1 ^

I" nCI
..
M^ ..^. . I

s
4VCa

•
f I ^B r0 b

A-13



QJLTf'_CTilY114TJ_DT LTJHIA D- ,

Project: W017HSTA18TRNRA GROUNDWATER MONITORING I Wetl No'V 699-4$-77D jPage 2 of 3WELL
Elev'n
(Feet) Remsrks/

Materials Used

Well
Construction Graphic Lithclogic Log

Gross Gamma Elev'n
Log ^ C C03 -..-.7 I(Feet)

Depth
;

iFeet) f° c'^"
st Da thI1x5001

o • , , s,,;
(Feet)

'^I i .bJ RINGOLD UNT E@ 77' I

-80 s ° I • I 80
590 0 L5900 ^

o /

o
0

o
80

580
s o

80.109'GRAVEL
(L_ 90

580

s o
°

°

°

,00 s ° 0 100
570 0 -570

0
o

s al •
0

° 1
110^ 'y i 110

580 0 ' 580

^ •° 109-129' Sandy GRAVEL
I s o^ •

°.
I,zo Rc s .'o . 120

550
104 t•mpnvry °om9 ••t

o
550

11Y.6• . .
0

^

s , o.
o•

I l p
130 ^

540
( s :;.l

129-132'SAND : 130

540

S •

. O

I

. I

140 s

.

°
•o ^ 140

530 530
.•o

Ss
o,

. ^I o •

!° (
132-153' 9andy GRAVEL

4
150-18antonn• aume4• 19.7' to s . c 150

52O ^207.81 6.
^

520
--0

o,
s o

o. .'

a^ o.'

160 s . ° • ,eo
s1o °' I

.

,,,,/, h^ '. , i ^t•'^r , 1 . ,. , ^, tl
A-16



WHC-SD-COIBH-PLN-O(M_ Rev I

PfOJeCt: W/-D1 ^H/C-018H iiCRA GROUNDWATER MONITORING i Wetl No: 699-48-77D I Page 3 of 3

Elev'n
IFeed Remarks/ well L^

Construetion yg
o

Graphic Lithologie Log
Gross Gamma I JElev'n

Log CaC03 -.-.-0,(Feet)
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GeoDAT Report - 9/05/95

Groundwater Data Report

Sample Sample puali-
Well

-----------
Date

- --------

Number

-----------
Constituent Name

- -------
Result fiers Error Units

699-48-77A 6/19/92 N/A
---------------------

Hydraulic Head
-------- ----------- ------ -

-218.37
-------- -----

ft

9/02/92 N/A Hydraulic Head ft

11/02/92 N/A Hydraulic Head -218.95 ft

2/22/93 N/A Hydraulic Head -219.16 ft

5/17/93 N/A Hydraulic Head -219.20 ft

9/02/93 N/A Hydraulic Head -219.21 ft

10/15/93 N/A Hydraulic Head -219.42 ft

1/17/94 N/A Hydraulic Head -219.77 ft

4/15/94 N/A Hydraulic Head 454.71 ft

8/10/94 N/A Hydraulic Head 454.56 ft

10/31/94 N/A Hydraulic Head 454.77 ft

2/04/95 N/A Hydraulic Head 454.15 ft

4/17/95 N/A Hydraulic Head 454.26 ft

7/12/95 N/A Hydraulic Head 453.19 ft

699-48-77C 5/23/94 N/A Hydraulic Head -222.20 ft

8/10/94 N/A Hydraulic Head -220.32 ft

10/31/94 N/A Hydraulic Head 454.23 ft

2/04/95 N/A Hydraulic Head 453.53 ft

4/17/95 N/A Hydraulic Head 453.70 ft

7/12/95 N/A Hydraulic Head 452.61 ft

699-48-77D 5/23/94 N/A Hydraulic Head -220.19 ft

8/10/94 N/A Hydraulic Head -220.12 ft

10/31/94 N/A Hydraulic Head 453.83 ft

2/04/95 N/A Hydraulic Head 453.34 ft

Page - 1
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GeoDAT Report - 9/05/95

Groundwater Data Report

Sample Sample
Well Date Number

------------ -------- ---------
699-48-77D 4/17/95 N/A

7/12/95 N/A

Constituent Name

----------------
Hydraulic Head

Hydraulic Head

Ouali-
Result' fiers Error Units

----------- ------ --------- -----
453.33 ft

453.23 ft

.
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This appendix is divided into four appendices which parallel Section 2.3.4. Appendix C.1
contains all of the data discussed in Section 2.3.4.1. Appendix C.2 contains all of the data discussed
in Sections 2.3.4.2 and 2.3.4.3, with one exception; the data on specific conductance (SC) is in
Appendix C.1. Appendix C.3 contains all of the data discussed in Section 2.3.4.4. Appendix C.4
contains all of the data discussed in Section 2.3.4.5.

The appendix lists the data by well, sample date, sample number, constituent name, result,
qualifiers, error, and units. Error is calculated for specific laboratory/analytical conditions. Methods
of error calculation will vary with the specific laboratory and constituent type. The qualifiers column
contains qualifiers and flags assigned by the laboratory and WHC personnel, respectively. Qualifiers
reflect conditions occurring in the laboratory relating to the analytical procedure. Flags serve a wider
function of alerting the data user to the limitations of the reported value. Qualifiers and flags
commonly are used in conjunction with one another. The qualifiers and flags used are as follows:

Laboratory qualifiers:

B - Blank associated with analyte is contaminated
D - Analyied sample is diluted
E - Concentration is not within the instrument calibration range
J - Concentration is estimated
L - Concentration is below the contractually required quantification limits but is above

the Method Detection Limit
U - Concentration is below the indicated value

Data flags:

F - Suspect data currently under review
H - Laboratory holding time exceeded
G- Reviewed data that are considered valid
P - Potential problem; see text associated with table
Q - Result associated with suspect quality control data
R - Reviewed data that have been rejected
X - Other sample-specific flags described in sample data summary package
Y - Reviewed data that continue to be suspect
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Well Sample Due Sample N®Eer Cum6®m[ N®e Rnolt QUU5, pmt Dyp

69948-77A 19-7®-92 B06W97 Speei& canductmce 316 ®po/em

69948-77A 19-7®-92 B06W97 PH 7.71 pH

69948-77A 194uo-92 B06W97 Tempcnuvc.field 18.5 DeBC

699I8-77A 02Sep92 B078V0 Spect6e conduetmce 296 ®yo/cm

69918-77A 02-Sep-92 B078V0 pH 7.7 pH

69948-77A 02SepA2 B078V0 TcmpMmuc.8eld 18.2 ]keC

69948-77A 02-Nov-92 B07I.G2 Specific conducuoce 281 ®po/cm

69948-77A 02-Nov-92 B07LG2 PH 6.93 pH

69918-77A 02-Nov-92 B07LG2 Tempenmr.. field 17.3 De8C

699i6-77A 02-Nov-92 B07LC3 Specific candnctmce 280 ®po/cm

69948-77A 02-Nov-92 B07LG3 PH 6.97 pH

699.t8-77A 02-Nov-92 B07LG3 Tempemore.8e]d 17.7 DeBC

699-08-77A 02-Nov-92 B07i.O4 SpxiBe conduttmce 275 umho/cm

69918-77A 02-Nov-92 B07I.G4 pH 7.02 pH

69948-77A 02-Nov-92 B07f.(i4 Tempennve.6eld 17.8 DeBC

69948-77A 02-Nov-92 B07I.G5 Specific condoamee 279 ompo/em

69948-77A 02-Nov-92 B07LG5 pH 7,07 PH

69948-77A 02-Nov-92 B07LG5 Tempenuuc. field 17.6 DeBC

69948-77A 22-FebA3 806702 Specific conducucee 283 pmbohm

69948-77A 22-Feb-93 H08702 pH 7.74 pH

69948-77A 22-Feb-93 B08702 T®penNrc. field 16.1 DeBC

69948-77A 22-Fe6A3 B08703 Speoiflo condunmce 283 umha/tm

69916-77A 22-Feb-93 B08703 pH 7.74 PH

699-48-77A 22-Feb-93 B08704 Specific conJOcunce 284 omho/®

69948-77A 22-Feb-93 B08704 PH 7.7$ pH

699I8-77A 22-Feb-93 B08705 Specific conducumee 284 mho/cm

699-48-77A 22-Feb-93 H08705 pH 7.75 pH

69948-77A 17-May-93 B08H)2 SpeeBicconductmce 290 ®yo/co,

69948-77A 17-May-93 B08ID2 pH 7.76 pH

699I8-77A 17-Afry-93 B081D2 Tampmouc. Beld 17.8 DeBC

699-48-77A 17-May-93 B08)D3 SpecHk candecwce 287 timho/em

699-48-77A 17-Mry43 B0811)3 pH 7.76 pH

69948-77A 17-May-93 B08H)3 Tempelmvc. field 17.8 17e8C

69948-77A 17-May-93 BO8HK Specific cnnduotmce 287 ®yo/cm

69948-77A 17-May-93 B0831)9 PH 7.73 pH

699I8-77A 17-May-93 B081D4 Temperwrc. Beld 17.8 tt8C
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Well Smiph Doe Smple N®ber Cmanxnt Nmte Remh QaWBer Fmir Udn

699{8-77A 17dlay-93 H08H)5 Speci6c eonductmoe 288 ®ha/cm

69948-77A 17-May-93 BOSIDS pH 7.73 PH

699I8-77A 17-Nay-93 B08ID5 TcmpeMVC. &Id 17.7 " DeBC

69948-77A 02Scp93 H09076 SpetiSc mnJuctmee 284 «mpo/®

69948-77A 02SCp-93 809076 pH 7.71 pH

69948-77A 02Sep-93 H09UT6 Tempcnum. new 17.6 DeBC

699I8-77A 02SCp-93 B09077 Specific eanductmcc 285 mbc/®

69948-77A 02Sep-93 B090T'1 pH 7.72 pH

699d9-77A 024epA3 H090'17 Tempermtrc.8eld 17.6 DceC

69948TIA 02SepA3 B090T8 SpeelBO con6ucnoee 285 tmhoi®

699.18-77A 02SePA3 809028 PH 7.72 pH

699.48-77A 02Sep93 H090T8 Temperavm. field 17.5 , DeBC

69948-77A 02SepA3 809P19 Speclfic conducupce 284 t®hnhm

69948-77A 024epA3 809079 pH 7.72 PH

69948-77A 02-Sep-93 B090]9 TemQermuc. Beld 17.5 DegC

69948-77A 15-Oct-93 B09B39 Specific emductmce 282 m6o/®

699-48-7/A 15-Oct-93 B091139 PH 7.97 pH

699d8-77A 15-0ot-93 H091339 Tempcnouc field 17.2 DeBC

69948-77A 15-0ct-93 B09B40 Spect6e conCUqmce 282 tmho/cm

69948-77A 15-Oct-93 8091140 PH 7.95 PH

69948-77A 15-Oct-93 B091141 Specific wnJUCrmce 281 ®ho/®

69948-77A 15-0q43 809841 pH 7.94 pH

69948-77A 15-Oct-93 809842 Specific conduwuce 282 ®6u/®

69948-77A 15-Oct-93 11091142 pH 7.94 PH

69948-77A 174m-94 B09Q40 Specific candummce 289 ®60/®

699-48-77A 17-Jan-94 809Q40 PH 7.83 PH

699-48-77A 17-Im-94 B09Q/0 Tempcnmm. field 17.1 DeeC

699I8-77A 17-Im-94 B09Q41 Specific eonductmtt 289 t®ho/cnI

699-48-77A 174m-98 B09Q41 pH 7.8 PH

699I8-77A 17-Im-94 B09Q42 Specific conductmce 288 ®ho/®

69948-77A 17-Im-94 809Q42 pH 7.8 PH

699I8-77A 17,Im-94 H09QI3 Specific conJuctmce 289 ®ho/®

699-48J7A 17-Im-94 309Q43 PH 739 PH

699-48-77A 15-Apr-94 BOBRD9 Specif¢wnJUOtmce 272 ®60/®

699I8-77A 15-Apr-96 BOBRD9 pH 7.73 pH

699^8-77A 15-Apr-94 BOBRD9 Tempenmre. field 18 DeBC

C.1-4



WHC-SD-C018H-PLN-004, Rev. I

Well Smpie Due Sample Nanberr Concum¢nt N®e $qul[ Qualifier Fz.or Units

69918-77A 15-Apr-94 Bl)BRFO Specific conducunce 271 ®ho/cm

699-48-77A 15-Apr-94 BOBRIU pH 7.73 pH

69948-77A 15a1pr-94 BDBRpl Specific condueunce 268 pmyo/®

699I6-77A 15-AprA4 BOBRFI pH 7.71 pH

699-18-77A 15-Apr-94 BOBBF2 Specl6ccondocuoce 271 ®ho/®

69948-77A 15-Apr-94 BOBRFS pH 7.77 pH

699d8-77A 10-Aug-94 B0C754 SpedGecondoctmce 286 vmho/®

69948-77A 10-Aae-94 BDC754 pH 7.77 pH

699-48-77A 10-AV8-94 BOC754 TempenWn.field 17.8 DeaC

699j8-77A 10-Aug-94 BOC755 Speei6c conductmce 284 umLo/em

69948-77A 10-AO8-91 B0C755 pH 7.74 pH

699-48J7A 10.A98-94 BDC756 Spccific caWuamcc 283 ®ho/cm

699I8-77A 10-AU8-94 BOC756 pH 7.71 pH

69948-77A 10-Aa8-94 B0C757 Specific wnducunce 285 OmhoAm

69948-77A 10-Au8-94 B0C757 pH 7.72 pH

699.48-77A 31-OCo-94 BOD5N5 Specific canduttmce 292 vmho/cm

699I8-77A 31-Oct-94 BODSNS pH 7.9 pH

69948-77A 31-On-94 BOD5NS Tempenouc. field 16.8 DeBC

699-48-77A 31-OCt-94 B0D5N7 SpeciSc conducucce 292 m6n/cm

699-48-77A 31-Oct44 BODSN7 PH 7.9 PH

69948-77A 31-Oe[-41 BOD5N7 Tcmpenmrc. Held 16.8 DeBC

69948-77A 04-Feb-95 BODP76 SpeciGe conducuoce 285 umho/cm

699-48-77A 04-Feb-95 BDDP76 pH 8.02 pH

69948-77A 04-Feb-95 BODP76 Tempcnwe. field 16.6 DeBC

699.18-77A 04-Feb-95 BODP76 Ylnbidity 1.66 NTIl

699I8-77A 04-Feb-95 BDDp77 Speclfk cundWamce 285 ®Lo/®

69918-77A 04-Feb-95 BODP77 pH 8.02 pH

69918-77A 04-Feb-95 B0DP77 Tempenouc. field 16.5 DeeC

69948-77A 04-Trob-95 BDF805 Specf6ecandopmce 28S ®ho/em

69948J7A 04-Fcb43 B0F805 pH 8.02 pH

69948-77A 04-Feb-95 B0p805 Temper^. field 16.5 DeBC

69948-77A 04-peb-95 BDp806 Specific conduttmee 285 ®ho/em

69948-77A 04-Feb-95 B0p806 pH 8.01 pH

69948-77A 04-Feb-95 BOF9D6 Temperamn. field 16.6 DeBC

699fe-77A 17-Apr-95 BOFB35 A9uliWry 90 Ppm

69918-77A 17-Apr-95 BOFB35 Specific conductamee 280 ®po/cm
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Well Smmple Iqte S®ple N®ber Cm,tiouat N®e Result (rWi&r Fmr Uuin

69948J7A 17-Apr-95 B0FB15 pH 7.62 pH

699I8-77A 17-Apr-95 B0bB1S Tempemmr:, field 15.9 DeBC

69948-77A 17-Apr-95 B0F815 Turbidicy 0.8 NT[T

69918-77A 17-Apr-95 HOb816 Aec.imhy 90 ppm

69948-77A 17-Apr-95 H0Fi916 Specific wndue0mce 280 ®po/®

699I8-77A 17-Apr-95 BOPB16 pH 7.62 pH

69948-77A 17-Apr-95 BOF816 Tcmpenmc. field 15.9 DeeC

69948-77A 17-Apr-95 HOP816 Tmbid'uy 0.84 NT[7

699-48-77A 17-Apr-95 B0FB37 83 ppm

69948-77A 17-Apr-95 BOFB17 Specific conduennce 279 ®be/®

699-48-77A 17-Apr95 BOFBI7 pH 7.62 pH

69948-77A 17-Apr-95 Ii0FHI7 Tcmpenmrc. field 15.9 DceC

699-18-77A 17-Apr-95 BOFBI7 1Lrbid'vy 1.02 NTU

699-46-77A 17-Apr-95 BOFB18 A^atiairy 84 ppm

699^8•77A 17-Apr-95 BOFB18 SpecNiccundocu0cc 279 mahe/em

699-48-77A 17-Apr-95 HOFB18 pH 7.62 PH

69918-77A 17-AprAS BOFBI8 Tempeno¢c.Beid - 15.9 DeBC

69948J7A 17-Apr-95 H0FB18 1Urbld'ny 1.24 N1II

69948-77A 12-Jul-95 80Ca4V6 Altatmiry 103 ppm

69948-77A 12-Jui-95 Speeiticeonauetmee 330 ®Lo/cm

69948-77A 12-Jul-95 BOG4V6 pH 7.97 pH

69948-77A 12JuIA5 HOWV6 Temprnvu..field 17.6 IXSC

699-48-77A 12,1u1-9S IiIX'+4V6 Tmbidrty 1.79 NTU

69948-77A 12-Jul-95 B064V7 AlkallnhY 103 ppm

699i8-77A 12-Jul-95 BOfi4V7 Specif¢conaueunce 303 mho/em

69946-77A 124u1-95 B064V7 pH 7.95 pH

699-48-77A 12-Jul-95 HOGfV7 Tempenwrc.6eW 17.6 DeBC

69948-77A 124u1-95 B0O4V8 AOUImiry 103 ppm

699I8-77A 12-IU1-93 B0O4V8 SpeeiOcconductmce 282 mho/®

6994e-77A 12-Jul-95 B064V8 pH 7.93 pH

69948-77A 12-Jul-95 HlIG4V8 Tempennue. field 17.4 DeBC

699i8-77A 12-Jul-95 BOO4V9 304 ppm

699I8-77A 12-Jui-95 B004V9 Specifie emWucunce 288 umpclcm

69948-77A 12-Jul-95 HOG4V9 pH 7.96 pg

699-/8-77A 12-Jul-95 BOCaN9 TrnWramrn. field 17.4 1k8C

699I8.77A 27-Jul-95 H0FL89 Specific conducOmce 286
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well S®p1e Due Smple N®her Caoeowcvt N®e Hcmh Qualifier Fnor OyBs

69948-77A 27,IulA5 BOFZ89 pH 7.77 pH

69948-77A 27,Tu1-95 BOFL89 Twpernae. field 17.5 DcBC

69948-77C 23-ALYA4 BOBTY4 Specific conduclmce 284 ®pp/cm

69948-77C 23-May-94 HOBTY4 pH 7.73 pH

699.48-nC 23-NayAt H0BTY4 Tempenum. field 18.5 DeeC

699-f8-nC 23-Mry-94 BOB1Y5 Spedficeanductamce 283 ®60/®

699-48-nC 23-MryA4 HOBTY5 pH 7.71 pH

699J8 77C 23d8ayAI BOBTYS Tcmpcnovc.6cld 183 DcBC

699d8-nC 23-Sfay-94 BOB1Y6 Specific eonductance 283 ®hu/tm

69948-77C 23dNayA4 HOBTY6 pH 7.74 pH

699-48-77C 23-May44 BOSTY6 T=Kndm.Beld 183 DeBC

69948-77C 23-MayA4 BOB1Y7 SpeciBceondueuoee 284 ®po/cal

699.18-nc 23dLy-94 H03TY7 pH 7.71 pH

69948-07C 23-Noy-94 HOBIY7 Tempemmwc.6eld 183 DeBC

69948-77C 10-AV8-94 HOC7N8 SpeelBoeondueuoce 290 omho/®

699-48-77C 10-AVe-94 BOC7N8 pH 7.77 pH

699I8J7C 10-AU844 BOC7N8 Tempenmrc.6eld 18 DeBC

69948-77C 10-AU8-94 H0C7N9 Speei6ewnductmce 290 ®ho/em

699-48-77C 10-Aue-94 B0C.7N9 pH 7.73 pH

699-48-77C 10-Aa944 HOC7p0 Speoficeunductmce 289 nmbo/em

699I8-nC 10-AU8-94 BOC7p0 pH 7.72 pH

69948-77C 10-Au844 HOC7p1 Specific eonducunce 289 omho/®

699I8-77C 10-AV8-94 BOC7P1 pH 7.72 pH

699-48-nC 31-Oet44 ffiID5N9 Speetlceonductmce 293 ®ha/em

699I8-nC 31-Oco-94 HODSN9 PH 7.92 pH

699.48-77C 31-Oct-94 HODSN9 Tenmc^. field 17.1 DeBC

69948-77C 04-Feb-95 BODP79 Specific wnduamce 294 ®behm

69948-nC 04-Peb-95 HODP19 pH 7.9 pH

699I8-nC 04-Feb-95 B0Dp79 Tempcnmrc. field 16.8 DeeC

699I8-nC 04-Peb-95 HODP79 Tmbid'ny 1.81 NTU

699-t8-nC 04-Feb-95 HODP80 Specific eonductmce 294 emyu/®

699,48-nC 04-Feb-95 BODp80 pH 7.91 pH

699I8-nC 04deb-95 B0DP80 Tempwmuc. field 16.8 DeeC

69948-77C 04-Feb-95 BOF803 Specific eaWUcunce 294 Umu/M

699I8-77C 04-Feb-95 BOF803 pH 7.92 pH

69948-77C 04-FebA5 H0p803 Tempemmm. BAd 16.8 DeBC

C.1-7



WHC-SD-C018H-PLN-004, Rev. 1

well s®ple D,te Sample N®her Cm'tlosm N®e Hewtt (hull6er Firor tJuiu

699I8-77C 04-Peb-95 HOF801 Spee76crondurtnce 294 ump6/^

699d8-77C 04-Fe6-95 Hop801 pH 7.89 pH

699I8-77C 04-Feb-95 HOB804 T®pmatc. field 16.2 7Je8C

69948-77C 17-Apr-95 BOFB20 AOUIID@y 87 ppm

69948-77C 17-AprA5 BObB20 Specific conductmce 283 umho/cm

699-48-77C 17-Apr-95 H0FB2A pH , 7.56 pH

699-48-nC 17-Apr-95 BOFB20 Tempermvc. Leld 16.8 DcgC

699-48-77C 17dprA5 B0b320 'llnbid'ny 0.95 NTU

699-48-77C 17-Apr-95 H0FB21 Allal'mity 85 ppm

699I9J7C 17-Apr-95 BOpB21 Specific conducboce 282 pmhc/m

699-08-77C 17-Apr-95 H0FH21 pH 7.56 pH

69948-77C 17Apr-95 BOFB21 Tempennm.6ield 16.8 DeBC

69948-77C 17dprA5 BOF821 'Nsbidity 1.12 NTV

699I8-77C 17-Apr-95 BOFffi2 Alictlauy 90 ppm

6994877C 17dpr-95 H0bB22 Speei9c ccMVwmee 281 vmDo/®

699-48-77C 17-Apr-95 H0F822 pH 7.56 PH

699d8 77C 17,AprA5 H0Pffi2 TcmpenNrc. field 16.8 1k8C

69948-77C 17-Apr-95 BOFB22 Tmb[diry 1.24 NTU

699-48-77C 17-Apr-95 H0I^B23 Aikalmiry 82 ppm

69948-nc 17-Apr-95 JJOFH23 speciBc condoatoce 281 ®oho/®

699I8-nC 17-AprA5 BOFB23 pH 7.56 pH

699-48-77C 17-Aprv95 BOFB23 Tempenmcc.6eld 16.8 DeBC

69948-77C 17v1prA5 BOFB23 Tmbidiry 2.06 NTU

69948-77C 12,JuIA5 B0GM6 ASulmiry 103 PPm

699-I8-nC 124ulA5 B004W6 SprciGcconducumce 291 nmlq/em

69948-77C 12-Jul-95 HO04W6 pH 7.94 pH

69948-77C 12dul-95 B0G4W6 Tempeatma. Bcid 18.5 DeeC

69948-77C 12-JU1-95 B0G4W6 'l1¢bidhy 0.91 NTU

699I8-nC 12,Jn1-95 BIK'a4W7 Alicd'm8y 102 ppm

699,48-nC 12,TW-95 BOG/W7 Specifioenn^ucnnee 289 umho/®

69pI8-77C 12-Ju1-95 BOG4W7 pH 7.94 pH

699-48-77C 12-Jul-95 H06M Tempenmre. field 18.2 DceC

699-48-nC 12du1-95 HOG4W8 AOulmiry 102 ppm

699de-nC 12-Jul-95 H0G4W8 Specific conducunec 291 ®ye/®

699I8-77C 12-Jul-95 HUWWB pH 7.9 pH

699-18-nC 12dui-95 B004W8 Tempenmrc.6eld 18.1 IkBC
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Well SmpleDue S®pkNumber ComtmentNmc Hach QtWfier Fimr Units

699-a-nC 12JW-95 H0G4W9 AftaHnity 106 ppm

699d8-nc 12,io1-95 H06{W9 SprdfieeonJucuecc 277 amLu/em

69948-77C 12,1u1-95 B004W9 pH 7.93 pH

69948-77C 12-IalA5 BOC/W9 Ten>penwc.5eld 18 DeBC

699J8-77D 23-May-94 HOBTY9 Specific cauluoamce 283 ®yo/®

69948-77D 234(ryAe BOBTY9 pH 7.69 pH

69948-77D 23411"ryA4 BOBTY9 Tempentnn:.8eld 18.7 Dece

699-08-77D 234LyA4 BOBIZO Specific conduetmee 291 mhohm

699I8-77D 23-Mry-94 BOB1Z0 PH 7.69 PH

699-48-77D 23,May-94 B0BiZO 7emperuurc. field 18.5 DeBC

69948-77D 23-May-94 ROBTZI Specide c^^ds.y. 291 vmhaRm

69948-77D 23-MaY-91 BOBTLI PH 7.65 pH

69948-77D 23-Mry-94 HOBIZi Tempcncm.8eld 18.5 DeBC

699-48-77D 23-Mry-44 BOB17.2 Specific cunductmce 290 tm6o/®

69948-77D 234Ly-94 B0B771 pH 7.67 pH

69948-77D 23-MaYAd HOBTT-2 Tempenwtc.6eld 18.5 DeeC

69948-77D 10-Aa8-94 BOC7P3 SpcclGO eonduetmce 306 twho/®

699-48-77D 10-AVe-91 BIIC7P3 PH 7.87 PH

69948-77D 10-Au8-94 BIK:7P3 Tempermuc Beld 17.8 DeeC

69948-77D 10-Au8A4 BOC7P4 SpeefBoeauhzunee 299 uWho/®

699-48-77D 10-Ma-94 BOC7P4 PH 7.83 pH

699I8-77D 10-AV8-9e BOC7P5 Speci6e canductmce 300 umho/®

699.48-771) 10-AU8-94 H0C7P5 pH 7.81 PH

69948-77D 10-AU8-99 BOC7P6 Spodfiowoductmce 300 ewWhm

699d8-77D 10-Av8-94 BOC7P6 PH 7.8 pH

699d8-77D 31-On-94 BODSPl Spea1(kcomluetmee 301 mWO/®

69948-77D 31-OctA4 BOD5P1 PH 7.96 PH

699I8-771) 31-Oa-91 BODSPI Tempemmn.6eld 17 DeBC

69948-77D 04-Feb-95 BODP82 Specific eonduetmtt 301 t®ho/®

69948-77D 0e-Peb-95 BODP82 pH 8.29 PH

69948-77D 04-FebA5 BODP82 Tempstwre.lieid '17 DcBC

69948-77D 04-Feb-95 HODP82 1ltbidiry 1.79 NTU

69948-77D 04-Feb-95 B0DP83 SpcciCK caWuauoce 301 tmho/®

699I8-77D 04-PebAS HODP83 PH 8.27 pH

69948-77D 06-Fxb95 BODP83 TempenvuL. field 17 DeBC

69948-77D 04-Feb-95 B0p807 Spxi6ccanJuctmee 301 umhu/cm
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Well Swplc Drte S®ple Nombcr Ccostloxm Nme Rpult Quali6er Fsror I7niu

699-48-77D 04-Feb-95 H0F807 pH 8.25 pH

69948-77D 04-Feb-95 B0P807 Tempenmc.6eld 17 DeBC

699I8-771) 01-PebA5 B0F808 SpeciBoconductmec 301 ®po/cm

69948-771) 04-Feb-95 H0F808 pH 8.24 PH

699-U-77D 04Fcb-95 H0P808 Tempenwre.Beld 17.1 DeeC

699d8-77D 17-Apr-95 B0I•B30 AlWiuhy 94 ppm

69918•77D 17-Apr-95 H0FH30 Specific condocuoee 294 =yo/=

699.48-7'ID 17-Apr-95 B0tB30 pH 8.51 pH

699-48-77D 17-Apr-95 HO}B30 Tempenuuc. &Id 16.9 DeeC

699.18-771) 17-Apr-95 B0b830 7lnbidhy 1.11 N7[3

699-48-77D 17•Apr-95 H0FB31 Alkalmiry 87 ppm

699I8•77D 17v1prA5 BOFB31 SpeciSnconducuuce 293 mLdcm

699-48-77D 17-Apr-95 BOFE3I pH 8.51 pH

699-48-77D 17-Apr-95 BOP831 Tempenmm. Beid 16.9 DeBC

69948-77D 17.AprA5 H0FB31 Tur6Wiry 0.94 N'RI

69918-77D 17-Apr-95 BOFB32 Altalmiry 87 ppm

69918-77D 17-AprA5 B0FB32 Spect6ccondoeuoce 292 ®ho/cm

69948-771) 17-Apr-95 H0EB32 pH 8.5 pH

69948-77D 17-Apr-95 EOFB32 Tempe»mn:.Scld 16.9 DeeC

69946-77D 17-Apr-95 BOFB32 lE,btd'ny 0.94 NTU

699-48-77D 17-Apr-95 BOFB33 Aikaliony 90 ppm

699I8-77D 17-Apr-95 BOI•H33 Specific condoctmce 292 umbo/®

699-48-77D 17-Apr-95 BOFB33 pH 8.49 PH

699d8-07D 17-Apr-95 H0FB33 Tcmpecwrc. Beld 16.9 DeBC

699I8-77D 17-Apr-95 BOFB33 'Ih,bidMy 0.98 NTU

699-48-77D 12-Jul-95 HOC.4X1 A&AIIDfry 103 PPm

699I8-77D 12-Jul-95 B0Cr4X1 Specific condoetmce 303 ®pc/cm

69948-771) 12-Jul-95 HOGIXI pH 8.22 pH

699j8-77D 124o1A5 H004X1 Tempc^.0eld 17.9 DeBC

69948-77D 12JW-95 BOG4XI Tu6idiry 1.18 NTU

69948-77D 12-Jul-95 B0G4X2 AlkHmny 103 ppm

699-48-77D 12-Jul-95 B0O4X2 SpccificcunduRance 303 ompo/m

69948-771) 12JO1-95 B064X2 pH 8.23 pH 11

699i8-77D 124UI-95 B0Ci4X2 Tcmpenuuc. field 17.7 DCXC

699I8-77D 12-Jul-95 B0C.4X3 Alkalmiry 103 ppm

699^8-77D 124ui-95 B06{X3 Specific cundoclmce 303 ympo/m
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69948-771) 12du1-95 H064X3 PH 8.23 pH

699-48-77D 12,Tui-95 BOG4X3 Tempannm.8eid 17.6 De{C

699-48-77D 12-Jul-95 H0C.4X4 A@almity 103 ppo,

699I8-77D 12.JUi-95 BOG4X4 Specific condoctaxc 302 tmpo/em

699-48-77D 124o1-95 BOG4X4 pH 8.22 pH

69948-77D 12,io1-95 B0G1X4 Tempenovc.5eld 17.6 DeBC
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69948-77A 194m-92 B06VJ97 Cbbridc 6600 2220 ppb

69948-77A 19-J1m-92 BO6W97 Fhaaphate 0 U

69918-77A 19Jtm-92 B06W97 Nitnte 28000 15800 ppb

69948-77A 194®-92 B06W97 NiQive 0 U

699-48-77A 19,Jm1-92 B06W97 Su1fYe 25000 24100 ppb

69918-77A 194m-92 B06W97 Fmo[idc 400 84.4 ppb

699-18-77A 194®-92 B06W97 Bromid.• 0 U

699I8-77A 19-J®-92 B06W97 Hydnzine 0 U

699-48-77A 19492-92 B06W97 Cymidc 0 U

699-48-77A 194Im-92 B06W97 Lm 560 482 ppb

699-48-77A 19J®-92 806W97 leW 0 U

699-08-77A 19.Jtm-92 B06W97 MiBoesitmt 12000 ppb

69918-77A 19dun-92 B06W97 Mmemeu 27 4.12 ppb

69948•77A 19Jtm-92 B06W97 Meicml 0 U

69948-77A 19Jun-92 B06W97 Nictel 0 U

699I8-77A 194un-92 B06W97 Pounium 3700 ppb

699-48-77A 19Joa-92 B06W97 Silver 0 U

699-48-77A 19-Jon-92 B06W97 Sodium 17000 ppb

699648-77A 19-JUn-92 B06W97 Tm 0 U

69948-77A 19J®-92 B06W97 Auumony 0 U

69948-77A 19-Jun-92 B06W97 Anea@ 0 U

69948-77A 19-Jun-92 B06W97 wmm 74 10.2 ppb

69948-77A 19-J®-92 B06W97 Berylllum 0 U

699i8-77A 19-Jun-92 B06W97 Cadotimu 0 U

699-48-77A 19-Jom-92 B06W97 Chwmium 0 U

69948 77A 19-J®-92 B06W97 Cobelt 0 U

699I8J7A 19-Jun-92 B06W97 Copper 0 U

699-48-77A 194tm-92 B06W97 VBtWlium 0 U

6994e-77A 19-1®-92 B06W97 Znc 87 11.1 ppb

69948-77A 19-J®-92 B06W97 Caknmi 33000 ppb

699-48-77A 19-Jm-92 B06W97 Selenium 0 U

699I8-77A 19,Jm-92 B06W97 Colilonm 65 Co1JdL

69948-77A 19-Juo-92 B06W98 Lon, filtertd 0 U

69948-77A 19-Jtm-92 B06W98 Irad, liltaed 0 U

699I8-77A 19.1on-92 B06W98 MMmsium. filtned 12000 ppb

69948-77A 19Jun-92 B06W98 Maneancm, fi0snd 0 U
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69948-77A 19-1®-92 B06W98 Men.wy. Abend 0 U

699d8•77A 19-hm-92 B06W98 Nickel, l'yeled 0 U

69948-77A 19-1on-92 B06W98 PaaYfum. Abend 3300 ppb

69948-77A 194m-92 H116W98 Silver, Po¢nd 0 U

69948-77A 19,i®-92 H06R98 Sodiom. Abend 13000 ppb

699I8-77A 194m+92 H06W98 71r, Oltertd 0 U

69948-77A 194pA2 BOSW98 AOOmany, Abend 0 U

699I8-79A 194m-92 B06W98 AneOic. BCered 0 U

699-48-77A 19dm-92 B06W98 B'cmm. fiCeced 67 9.25 ppb

69948.77A 19-1mA2 H08W9S Heryilimu.6treeW 0 U

699-0-77A 194®-92 HIKW98 Gdmiwn,®uxed 0 U

69948-77A 19h0-92 B06W98 Chmmium,Shned 0 U

699J8-77A 194cm-92 BU6KN8 CobMh.l-itrercd 0 U

699-48-17A 19-1rm-92 806W98 Cnp9er.tONxed 0 U

69948-77A 194®-92 B06W98 VoudiOm,lmert.d 0 U

69948-77A 194m-92 B06W98 Zmc, Abend 0 U

69948-77A 19J®-92 B06W98 Glcimi.8ltcnA 31000 ppb

699-48-77A 19,hm-92 B06W98 Seleniwo,flCeeed 0 U

69948-77A 02Sep92 B078V0 Chlofid^ 4600 1550 ppb

69948-77A 02.Sep-92 B078V0 Pbolphme 0 U

699-48-77A 024ep-92 3078V0 NWMte 20000 11300 ppb

69948-77A 02-Sep-92 ffi78V0 NitrBe 0 U

69948-77A 02-Sep42 3078V0 Sul[ue 24000 23200 ppD

69948-77A 02SepA2 B078V0 F)miidc 300 63.3 ppb

699-48-77A 02-Stp-92 B078V0 B,cmidr 0 U

699I8-77A 02.Sep-92 H078V0 Hydnzine 0 U

699i8-77A 02-SepA2 B078V0 Cyrmide 0 U

69948-77A 02Scp-92 B078V0 CoUlomu 2 CoUd.

6991877A 02-Nov-92 H071.02 lrydnzine 30 U ppb

699148-07A 02-Nov-92 H07LCi2 Cymldc 20 U ppb

69918-77A 02-Nov-92 3071.02 Imn 350 301 ppb

69948-77A 02-Nov-92 3071232 ItW 5 U ppb

6"J7A 02-Nov-92 907LG2 M86oesiom 12000 ppy

69948-77A 02-Nov-92 B071.[i2 MimeanM 10 1.53 ppb

69948-79A 02-Nov-92 H07LG2 Nickel 40 8.4 ppb

699I8-77A 02-Nov-92 H07L02 PauuOum 3600 ppy
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699-48 77A 02-Nov-92 B071A2 SOver 20 U ppb

69948-77A 02-Nov-92 H07LG2 Sodimt 11000 ppb

699J8-77A 02-Nov-92 H071.02 Tm 100 U ppb

69948-77A 02-NovA2 B07LG2 Amimony 200 U ppb

69948-77A 02-NovA2 B07LG2 Anwic 5 U ppb

699I8-77A 02-Nov.92 B07LG2 Hrti+am 70 9.66 ppb

69948-77A 02-NovA2 H07LG2 BeryOium 3 U ppb

699-48-77A 02-Nov-92 B07LG2 Cadmium 10 U ppb

699j8-77A 02-Nov-92 H071.G2 Chtomitun 50 29.9 ppb

699-48-77A 02-NovA2 8071.G2 Cobalt 20 U ppb

69918-77A 02-Nov-92 807102 Copper 20 U ppb

69918-77A 02-Nov-92 B07LG2 Vanadium 30 U Ppb

699-48-77A 02-Nov-92 807L02 ZIDC 30 3.83 ppb

699I8-77A 02-Nov-92 B07LG2 Calcnmt 31000 ppb

699"-48-77A 02-NovA2 BOA,G2 Seleotmn 10 U ppb

69948-77A 02-NovA2 H07LG6 Iroo, filtered 40 34.4 ppb

69948-77A 02-Nov-92 BOXG6 I.ead, filtered 5 U ppb

699-48-77A 02-NovA2 H071.436 MaSneaimn, Nteud 12000 ppb

699d8-77A 02-Nov-92 807LC6 A1m8utcse, 66cted 10 U ppb

699-48-77A 02-Nov-92 BOXG6 Nlekel.l'ibeaed 30 U ppb

699-18-77A 02-NovA2 BOXG6 Potauium, GOered 3600 ppb

699i8-77A 02-Nov-92 BOXG6 Silver.li8ercd 20 U ppb

699-{8-77A 02-Nov-92 B07LG6 Sadpmt.fihaed 13000 ppb

699-48-77A 02-NovA2 BOXG6 Tto, filtered 100 U ppb

699-08-77A 02-Nov-92 11071.06 An6mony,fibercd 200 U ppb

69948-77A 02-Nov-92 BOXG6 Anmic. Bheted 5 U ppb

699I6-77A 02-Nov-92 H1171.Cr6 Huium.Obered 70 9.66 ppb

699d8-77A 02-Nov-92 BOXG6 Beryliium, filtered 3 U ppb

699-48-77A 02-Nov-92 8071.G6 CadmiOm,fdmW 10 U ppb

69948-77A 02-Nov-92 B071.(36 Chmmitm.6ltamd 20 U ppb

69948-77A 02-Nov-92 BOXG6 Cobtlt.l-dmud 20 U ppb

699y4e-77A 02-Nov-92 BOXG6 Copper. filtered 20 U ppb

699i8-77A 02-Nov-92 B07LG6 Vaddium.8bercd 30 U ppb

699-48-77A 02-NovA2 BOXG6 Zinc. filmred 10 U ppb

699-18-77A 02-NovA2 B071.06 Calcitmt. fibered 32000 ppb

69948-77A 02-Nov-92 B071.G6 Seleniwn. CJmrcd l0 U ppb
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69918-77A 22-FebA3 308702 Chbrldc 3700 1250 ppb

6"77A 22-Feb93 B08702 Phe6phnte 400 U ppb

699+18-77A 22-Feb-93 308702 Nitme 16000 9000 ppb

69948-77A 22-Feb-93 B08702 Nvtae 200 U ppb

69948-77A 22-Feb•93 B08702 SuI(ue 22000 21200 ppb

699-48-77A 22-Feb-93 808702 Fbceidc 500 105 ppb

699-"-77A 22-FebA3 B08702 BmmiG+ 500 U ppb

69948-77A 22d'rob-93 B08702 Hydnzine 30 U ppb

69948-77A 22-FebA3 1308702 Gyymidc 20 U ppb

69948-77A 22-Peb-93 808702 Irao 160 138 ppb

699-48-77A 22-Peb93 B08702 lad 3 U ppb

699I847A 22-Feb-93 B08702 Magnesnm 12000 ppb

699-48-77A 22-Beb-93 B08702 MmBMeu 10 1.53 ppb

69949-77A 22-Fe6-93 B08702 Maeop 0.2 U ppb

699a8-77A 22-Feb-93 308702 Nickel 30 6.3 ppb

699-08-77A 22-Feb-93 808702 Pwt,iom 3500 ppb

69948-77A 22-Feb-93 B08702 Silver 20 . U ppb

69948-77A 22-Fe6-93 B08702 Sodim 11000 ppb

699-18-77A 22-Fcb-93 B08702 190 100 U ppb

699I8-77A 22-Feb-93 B08702 Ao.timony 200 U pp6

699-48-77A 22-FebA3 B08702 Amoic S U ppb

6994847A 22Seb-93 B08702 B^ 70 9.66 ppb

699I8-77A 22-Feb93 B08702 BeryOiom 3 U ppb

699I8-77A 22-Feb-93 B08702 Cadmium 10 U ppb

69948-77A 22-Feb-93 B08702 Chromiom 30 17.9 ppb

699-48-77A 22-Feb-93 B08702 Co6ah 20 U ppb

69918-77A 22-FebA3 B08702 Coppcr 20 U ppb

699I8-77A 22-Feb-93 B08702 Vwdimn 30 U ppb

69948-77A 22-Feb-93 B08702 2:®c 30 3.83 ppb

699I8-77A 22-Feb-93 B08702 Cde®n 32000 ppb

69948-77A 22-Feb-93 B08702 Selenimn 10 U ppb

69948-77A 22FebA3 B08702 Collfamu I U CoUdL

699-48-77A 22-Feb-93 1108706 Lco.fihend 20 U ppb

69948-77A 22-Feb-93 B08706 1sW, filmoA 5 U ppb

699I8-77A 22-Feb93 B08706 MaBnesium, Blrcud 12000 ppb

69948-77A 22-Fcb-93 B08706 MWuo:tt, fitremd 10 U ppb
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69948-77A 22-Feb-93 B08706 Meremy,Gbcred 0.2 U ppb

69918•77A 22-Feb-93 B08706 Nfrlel,l-dkred 30 U ppb

69948•77A 22-Feb-93 B08706 Pdanium, Blrersd 4300 ppb

69948-77A 22-Feb-93 B08706 Silvcr,liltered 20 U ppb

69948-77A 22-Feb-93 B08706 Sodi®. filtered 11000 ppb

69948•77A 22-Feb-93 B08706 Tm, fibered 100 U ppb

69948-77A 22-Feb•93 B08706 Aztlmony,8hcrtd 200 U ppb

69948-77A 22•Feb•93 B08706 Arsenic. filtered 5 U ppb

69948•77A 22-Feb-93 808706 Bmi®.Obered 70 9,66 PPb

69948-77A 22•FebA3 B08706 6Lmed 3 U ppb

69948•77A 22-Feb-93 B08706 CrIMium,fihned 10 U ppb

69948•77A 22-Feb-93 B08706 Cbramium,fdrered 20 U ppb

699-08-77A 22•FebA3 B08706 CoWk Fihaed 20 U ppb

699-48-77A 22-Feb-93 B08706 Copper.filtered 20 U ppb

699-48-77A 22-Peb-93 B08706 Vauadium,8heted 30 U ppb

699-48-77A 22-Feb-93 B08706 Ziue, filtered 10 U ppb

699I8-77A 22-Fcb93 B08706 CaIcumt Bltered 30000 ppb

699-48-77A 22-Feb-93 B08706 Selenium, 6Ce,ed 10 U ppb

69948-77A 17-May-93 B083D2 Chloride 5300 878 ppb

69948-77A 17-May-93 B081D1 Pbwpbte 400 U ppb

69948-77A 17-May-93 B081D2 Nitrate 21000 1820 ppb

699•48-77A 17-May-93 B081D2 Niuite 200 U ppb

69948•77A 17-May-93 B081D2 Sulfste 23000 1120 ppb

699-48-77A 17-May-93 B08H)2 Fh,orid¢ 500 32.7 ppb

69918-77A 17•Mry-93 B08TD2 Bramidc 70 L 3.57 PPb

69948-77A 17-My'-93 B08JD2 Hydrmine 30 U ppb

699•48-77A 17-May-93 B081D2 Cyanide 20 U ppb

499-48-77A 17-May-93 B08H)2 Abmmum 130 L ppb

699•48-77A 17-Mry-93 B083D2 Lvn 920 411 ppb

699•48-07A 174day-93 B08Ay2 lad 5 U ppb

69918-77A 17-May-93 BO8HY! MsBnesium I1000 S770 ppb

699-48-77A 17-May-93 B08H)2 MmBanne 20 5.6 ppb

699-/8-77A 17-May-93 B08ID2 Mercun 0.2 U ppb

699•48-77A 17-May-93 B081D2 Nickel 110 29.2 ppb

699^8-77A 17-May-93 B087D2 Pnceoium 3000 2870 ppb

69918•77A 17-Mry-93 B08ID2 Silver 20 U pPb
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699-48-71A 1744ey-93 B087D2 Sodiom 11000 3430 ppb

699.48-77A 174hry-93 BO81D2 Tn 0 U

69948-77A 1744ay-93 HO8ID2 Am®ony 200 U ppb

699-48-07A 174Ly43 8083D2 Anmk 1 L 0.801 ppb

69948-77A 17-May-93 8081112 Barium 60 0.18 ppb

69948-77A 17-Mry-93 B081112 BeryOium 3 U ppb

699-48-77A 174"y-93 H081112 Cbmium 10 U ppb

69948-77A 11-16y-93 80831)2 Chromium 190 49.4 ppb

699-48-77A 17-MayA3 B081D2 Cobalt 20 U ppb

699-48-77A 17-Mty-93 B08Hy1 Copper 15 L 2.09 ppb

69948-77A 174day-93 B081112 Vand'wm 9.1 L 1.88 ppb

699.48-77A 174hay-93 B081112 Zmc 20 6.24 ppb

69948-77A 17-May43 B0811)2 CtlaBmi 29000 8790 ppb

69948-77A 17-May-93 B083112 Selmicm I L 0.561 ppb

699d8-77A 17-ALy-93 B08Hyt Colifomu 1 U CoVdL

699+18-77A 17-May-93 B08Hy1 SpedOc cooduetmce 290 nmho/em

699-0-77A 17-May-93 B0831)2 pH 7.9 pH

699-46-77A 17-May-93 B08116 Alummum, 58mcd 0 U

699-48-77A 17May43 H081116 Imo.8liered 13 L 5.81 ppb

699{8-77A 174AAyA3 H08116 Lvd, filwM 5 U ppb

699d8-77A 174LyA3 H0811M lSaBn4+®. $kercd 11000 5770 ppb

699-48-77A 17-Mry-93 B083D6 Manmeae. BBcred 10 U ppb

699-18-77A 174W-93 B081D6 Metwq. HYeted 0.2 U ppb

699-48-77A 17-May-93 B081D6 Nickel. fi8ned 30 U ppb

69948-77A 17-May-93 B081A6 Paouium.6lrercd 3000 2870 ppb

699-48-77A 17-Mry-93 B083D6 SiWer.l"dtred 20 U ppb

699I8-77A 17-MryA3 H08ID6 Sod'mr.6lrcrcd 10000 3120 ppb

699-48-77A 17-Mry43 B081116 Tm.6lmrod 0 U

699I8-77A 17-88ayA3 B081D6 Anumony.li8orod 200 U ppb

69948•77A 17-MayA3 B08)D6 Anaic. fitrertd 1 L 0.801 ppb

699d8-77A 173d•y-93 BO811M Bni®. Otrned 50 0.15 ppb

699I8-77A 17-May-93 B081116 Beryl8om.6dered 3 U ppb

69948-77A 17-Mry-93 H081D6 CWmium.fiheted 10 U ppb

6994847A 17Mry43 H08H16 CLromium.Hhaed 10 L 2.6 ppb

699-48-77A 17-bLyA3 H081116 CoWh.Oh<ud 20 U ppp

699I8-77A 17-May-93 8081116 Copper.lihctcd 30 4.18 ppb
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699I8-77A 17-May-93 8081D6 Vm.dium, fihe¢d 5.2 L 1.07 ppb

69948-77A 17-M&y-93 BO8TD6 Z1oc. GlEcrcd 4 L 1.25 ppb

699,"-77A 17ALy-93 BOS7D6 Calcium. 6Mccd 29000 8790 ppb

699-48-77A 17-May-93 8081D6 Selenimn,Ahered 10 U ppb

69943 -77A 02Sc¢93 809016 Chbridc 3600 596 ppb

699-48-77A 024ep93 B090T6 Pboopham 147 U ppb

69948-77A 02SePA3 809016 Nitrate 16000 D 1390 ppb

699148 T/A 02-Sep-93 B090T6 Nurite 38.3 U Ppb

699-48-77A 024eP93 809016 Salfue 23000 D 1120 ppb

69948-77A 02SeP-93 809016 Piueiidr 500 32.7 ppb

69948-77A 02Sep93 809016 BmmWc 52.8 U ppb

699-46-77A 02SePA3 B09076 Hydrazine 1.89 U Ppb

699."-77A 024ep93 B09076 Cyanide 1.24 U ppb

699I8-77A 02-Sep-93 B09076 Ahmhoum 83 L ppb

699-48-77A 024epA3 009076 Lw 420 188 Ppb

69948-77A 02Sep-93 009016 Irad 1.4 L 0.292 ppb

699-48-77A 02-Sep-93 009076 ALsnpium 11000 5770 ppb

699-48-77A 02SePA3 B09UT6 MmBmes 11 3.08 ppb

69948-77A 024ep-93 809076 Metauy 0.158 U 99b

699-e8-77A 024ep-93 809016 Nickel 52 13.8 ppb

69918-77A 02SepA3 809076 Pamium 3900 3730 ppb

699-/8-77A 02Sep93 B090T6 Silver 2.87 U ppb

699i8-77A 02SePA3 909076 Sod'umi 9100 2840 ppb

699i8-77A 02SCpA3 B090T6 T® 51.1 U PPb

699-48-77A 02Sep-93 809076 Aot®mry 69.4 U Ppb

69948-77A 02SePA3 809076 An:uic 1.38 U ppb

69948-77A 02Sep-93 809016 Buhmi 57 0.171 ppb

699I8-77A 02SePA3 8090T6 BeryHimn 0.814 U ppb

69948-77A 02Sep-93 009076 Csdzimn 4.7 U pyb

69948-77A 02Sep-93 809016 Chmmium 76 19.8 ppb

699-48-77A 02SepA3 B090T6 Cobalt 4.05 U ppb

699I8-77A 024ep-93 B090Y6 Cepper 2.65 U ppb

699d8-77A 02-Sep-93 B090t6 Vmdfum 6.1 L 1.26 ppb

69958-77A 02Sep-93 809016 The 22 6.86 ppb

69948-77A 02SeP-93 809016 Celcbmr 29000 8790 ppb

69948-77A 024ep-93 8090T6 Seienimn 1.21 U Ppb
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69948-73A 15-On93 B09B39 T'm 51.1 U ppb

69948-77A 15-Ocb93 B09B39 Aoumony 69.4 U ppb

69948-77A 15-Ocr93 B09B39 Buium 63 20.8 ppb

699I8-77A 1S-Ocr-93 B09B39 0.814 U ppb

69948-77A 15-Oct-93 B09B39 Cadmium 4.7 U ppy

69948-77A 15-0co-93 B09B39 Chmmium 84 25.2 ppb

69948-77A 15-OCt-93 B09B39 Cobalt 4.05 U ppb

69946-77A 15OctA3 B09B39 Copper 2.65 U ppb

699-48-77A 15-Ott-93 B09B39 Vmadium 3.84 U ppb

69948-77A 15-Ocu93 B09B39 Zinc 61 18.3 ppb

69948-77A 15-0cr-93 B09B39 CaIcium 30000 10800 ppb

69948-77A 15-Oct-93 B09B39 Specific canductmce 280 um69/crot

699I8-77A 15-Oct-93 B09B39 Tuuldivolvedsolidc 180 ppm

699-48-77A 15-0a-93 B09B39 TYrtbidiq 5.6 N7[1

699-48-77A 15-Oct-93 B09B40 Specific caoducimce 280 ®p0/=

69948-77A 15-On-93 B09B41 Specific con6uctance 280 ®bo/®

69948-77A 15-Oct-93 B09B42 SPcciPc caodxtmce 280 umlw/cm

699-48-77A 17-Jan-94 B09Q40 Ammuniumion 40 L ppb

69948-77A 17-Jan-94 B09(240 Hydnzinc 1.89 U ppb

699I8-77A 17-Jan-94 B09Q40 Ah®mum 59 L 47.8 ppb

69948-77A 17-JmA4 B09Q40 Iron 420 75.6 ppb

699-48-77A 17-Jan-94 B09Q40 Maenaium 11000 1650 ppb

69948-77A 17-Jan-94 B09Q40 Mmemett 8.7 L 2.61 ppb

699-48-77A 17-Jan-94 B09Q40 Nickel 40 15.6 ppb

699-48-77A 17JmJ94 B09Q40 Pounium 2700 405 ppb

699.48-77A 17-Jan-94 B09Q40 Silver 2.87 U ppb

699-48-77A 17-Jm94 B09Q40 Soditm 8300 B 2490 ppb

699-48-77A 17-Jm-94 B09Q40 Tin 51.1 U ppb

699i8-77A 17Jm-94 B09Qf0 Antmtony 69.4 U ppb

699-48-77A 17-Jan-94 B09Q40 Brti9m 59 1.77 ppb

699-48-77A 17Jm-94 B09Q{0 BayBium 0.814 U ppb

699-48-77A 17,Jm-94 B09Q40 Cadmium 4.7 U ppb

699-88-77A 17Jm-94 B09Q40 Chmmium 69 14.5 Ppb

69948-77A 17-Jan-94 B09Q40 Cobalt 4.05 U ppb

699-48-77A 17Jm-94 B09Q40 Copper 2.65 U ppb

69948-77A 174m44 B09Q40 Vmsdium 8.1 L 1.94 ppb
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699-48-77A 174m-94 B09Q10 Zmc 26 0.78 ppb

69948-77A 17Jm44 B09Q40 Caklum 29000 5220 ppb

699I817A 174m-94 B09Q40 Spcdfu ewmutmee 280 umbNem

69948-77A 17Jm-94 B09Q40 Toul diuolvcd solids 190 ppm

699J8-77A 17Jm-94 B09Q40 Tmbidigy 3.4 NTU

699I8-77A 174m-94 B09Q4I SpccB-c conductmce 280 ®bo/®

699j8-77A 17-Jan-94 B09Q42 Specific co6ducuma 290 urolq/c®

699-48-77A 17JmA4 B09Qf3 SpcNfic cooducncce 280 Tmho/®

699-08-77A 15-Apr-94 BOBRD9 Cldoridc 3200 1060 ppb

699+18-77A 15-Apr-94 BOBRD9 Pbapbmc 147 U ppb

699I8-77A 15-Apr-94 BOBBD9 Ninte 16000 D ppb

699I8-77A 15-Apr-94 BOBRD9 NetBe 38.3 U ppb

699-48-77A 15-Apr44 BOBRD9 Sulhrc 21000 D 4410 ppb

69948-77A 15-Apr-94 BOBRD9 Fluoddc 700 399 ppb

69948-77A 15-Apr-94 BOBRD9 Bxamidc 52.8 U ppb

69948-71A 15-Apr-94 BOBBD9 Abminum 20 L 4.2 ppb

69948-77A 15-Apr-94 BOBRD9 $en 320 106 ppb

69918-77A 15-Apr-94 BOHRD9 Masomium 12000 2880 ppb

699-48-77A 15-Apr44 BOBRD9 MmBmeae 9.2 L 1.66 ppb

69948-77A 15-Apr-94 BOBRD9 Nickel 53 14.3 ppb

69948-77A 15-Apr-94 BOBRD9 Yotueium 3600 432 ppb

699-48-77A 15-AyrA4 BOBRD9 Silver 3.4 U ppb

699I8-77A 15,Apr-94 BOBRD9 Sodimt 8500 4590 ppb

69918-77A 15-Apr-94 BOBRD9 Tm 74 U ppb

699-48-77A 15-Apr-94 BOBRD9 Aaumwny 26 U ppb

699I8-77A 15-Apr-94 BOBRD9 But 61 14.6 ppb

699-48-77A 15-Apr-94 BOBRD9 Beryllium 1.5 U ppb

699-48J7A 15-Apr-94 BOBRD9 Cadmium 3 U ppb

699-48-77A 15-Apr-94 BOBRD9 Clwmium 43 20.6 ppb

699I8-77A 15-Apr-94 BOBRD9 Cobalt 6.5 U ppb

699I8-77A 15-Apr-94 BOBRD9 Copper 2.6 U ppb

69948-77A 15-Apr-94 BOBRD9 Vanadium 6.7 L 2.21 ppb

699{8-77A 15-AprA4 BOBBD9 Z®c 19 6.27 ppb

699-48-77A 15-Apr-94 BOBRD9 Calcium 32000 6720 ppb

699I8-77A 15-Apr-94 BOBRD9 Califomu I U CoVdL

699I8-77A 15-Apr44 BOBRD9 SpcciOc cmdxtmce 280 ®ho/®
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69948-77A 15-Apr-94 BOHRD9 pH 8 pH

699-48-77A 15-Apr-94 BOBRD9 TaWd'ecsolvedwtids 180 ppm

699-48-77A 15-Apr-94 BOBRD9 7Yebidiy' 4.1 NTU

69948-77A 15 Apr-94 BOBHF3 A4ooroum, Shered 19 U ppb

69948-77A 15-Apr-94 HOHRF3 Imu, 5ltered 15.2 ppb

699I8-77A 15-Apr-94 BOABF3 Maperhm. GtrerM 12000 2880 ppb

699I8-77A 15-Apr-94 BOffitF3 MmBancu, 8ltercd 4 L 0.72 ppb

69948-77A 15-Apr-94 BOBRF3 Nietel, fdrcred 26 L 7.02 ppb

69918-77A 15-Apr-94 BOSRF3 Potnuum.8ltered 3800 456 ppb

69948-77A 15-Apr-94 B0BRF3 Silver, lihncd 3.4 U ppb

699-48-77A 15-Apr-94 BOBRF3 Sodium. Meted 8900 4810 ppb

69948-77A 15dpr-94 B0SRF3 Tm. Bltoad 24 U ppb

699-48-77A 15-Apr-94 BOHRF3 AnGmony, filtered 26 U ppb

69948 T/A 15,Apr-94 BOBBF3 Ber®. filtered 59 14.2 ppb

699J8-77A 15-Apr-94 BOBRF3 8ery0ium,®terW 1.5 U ppb

69948-07A 15-Apr-94 HOBRF! Cadmium, Ebaed 3 U ppb

69948-77A 15-Apr-94 HOBRF3 Cbramnm,Hbncd 21 10.1 ppb

69948-77A 15-Apr-94 HOHRF3 Coba{t.l-dtered 6.5 U ppb

69948-77A 15-Apr-94 BOHRF3 Copper. filtered 3.9 L .0.468 ppb

699I8-77A 15-Apr-94 BOBRF3 Vmdltw-6bered 11 L 3.63 ppb

699-48-77A 15-Apr-94 BOBRFi Zmc,111n:red 7.7 L 2.54 ppb

699d8-77A 15-Apr-94 BOBRF3 Ct,lcium. L'bsred 32000 6720 ppb

699A8-77A 10-Au8-94 BUC.754 Speci6c candonmce 290 r®bokm

69948-77A 10-An8-94 BOC754 pH 7.8 pH

69918-77A 10-Av8-94 B0C754 7Yvbidity 3.5 NTU

699I8-77C 23-May-94 BOBTY4 Chloridc 5000 1650 ppb

699-48-77C 23-May-94 BOS7Y4 Phospbme 470 U ppb

699I8-77C 23-ALy-94 BOSIY4 Nieate 21000 D ppb

699I8-77C 23-May-94 BOBTY4 Nitrite 110 U ppb

69948-77C 23-bLy-94 B0BTY4 Snlfue 19000 D 3990 ppb

699A8-77C 23-ALy-99 BOBTY4 Fluoridc 600 342 ppb

699-48-77C 23-Ma,y-94 BOB1Y4 Sulfide 200 U ppb

699-48-77C 23-Mry-94 BOBTY4 Hromidc 110 U ppb

699-48-77C 23-May-94 BOBTY4 Collfamrs I U CnUdL

699I8-77C 23-ALy-94 HOBPY4 Specific oaudoetma 290 ®bo/am

69948-77C 23-May-94 BOBTY4 Toul dicwlved tolids 180 ppm

C.2-13



WHC-SD-C018H-PLN-004, Rev. 1

Well S®ryleDue S®pleNumber ComrmicmNsime thatuk Qualifier Error Uniu

699-48-77C 23-ALY-94 BOBIY4 7lubidirc 3.9 NTU

69948-77C 23-Mry-94 BOBTYB Ahmmum,Hbned 19 U ppb

699-08-77C 23-MayA4 BOBTYB Iron. Blmred 23 B 7.59 ppb

699d8-77C 23-MayA4 BOBTY8 Lnd, filtered 0.72 BL 0.216 ppb

69948-77C 23ALy-94 BOBTYB Mastauium, filtered 10000 2400 ppb

69948-77C 23-NayA4 BOBT18 Mmem,=.8bercd 25 4.5 ppb

699-48-77C 23-MeyA4 BOBIYB Mercmy.8bered 0.095 U ppb

699d8-77C 23ddryA4 BOB1Y8 Nickel. filtered 16 U ppb

69948-77C 23-May-91 BOBIYS Poualum.BLefed 3800 456 ppb

699I8-77C 23-lLyA4 BOBIYB SBver, filtered 3.4 U ppb

699-48-77C 23-May4e BOBT48 Sod'mm. filtered 9000 4860 ppb

699I8-77C 23-May-94 BOBTY8 1LaDiom. Elrered 1.2 U ppb

699-48-77C 23-Mry-94 BOB1Y8 T®, Hlrcmd 24 U ppb

699-48-77C 23-MayA4 BOBTY8 Antimary. flhercd 26 U ppb

699A8-77C 23-Msy44 BOBTYB Artwic.90acd 2 L 0.6 ppb

69948-77C 23-May46 BOBTY8 Buium. fdfaed 30 7.2 ppb

699f8-77C 23-May-94 BOBTYB Beryllium, filte¢d 1.5 U ppb

69948-77C 23-hLy-94 BOBIYB CWmbut,6hercd 3 U ppb

699-48-77C 23-MRyA4 BOBIY8 Chmmium, filtered 11 U ppb

699-48-77C 23-Mry-94 BOB7Y8 CoMR fibned 6.3 U ppb

699I8-77C 23-Mry-94 BOBIY8 Copper. filtered 2.6 U ppb

699-48-77C 23-May-94 BOBTY8 Vaoadiom,Mtened 23 L 7.59 ppb

699I8-77C 23-May44 BOBIYB Zinc, fiberW 67 22.1 ppb

69948-77C 23-b1ryA4 BOB7Y8 Calcium, Bbered 31000 6510 it

69948-77C 23-MayAt BOB1Y8 Selenuuu, filtered 1.4 U ppb

69948-77C 10-Au8-94 BOC7N8 Cldoridc 5000 1650 ppb

69948-77C 10-Au8-94 BOC7N8 Phdph.ite 470 U ppb

699-48-77C 10-Aue-94 BOC7N8 Nivare 22000 D ppb

69918-77C 10-AOBA4 BOC7N8 Nhree 110 U ppb

699-48-77C 10-Aae-98 BOC7N8 Sullue 18000 D 3780 ppb

699-48-77C 10-AueA4 BOC7N8 Fiooridc 600 342 ppb

69948-77C 10-Au8-94 BOC7N8 Su1fWe 200 U ppb

699ie-77C 10-Aug-94 BOC7N8 Broruidv 110 U ppb

699-48-77C 10-Aug-94 BOC7N8 Colifomu I U CoVdL

699-48 77C 10-AuB94 BOC7N8 SpeeSBc cauductmx 280 ®bolcm

699-48-77C 10-Aug-94 BOC7N8 Taul dirwlved wBdt 200 PPM
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699I8-77C 10-An8-9M1 BOC7N8 1Nbiditr 2.4 NTU

69948-77C 10-Av8A4 BOC7P2 Ahaminum, fiCercd 19 U ppb

69948-77C 10-Au8-94 BOC7P2 Iron, filtered 28 9.24 ppb

699-48-77C 10-AU8-94 BOC7P2 l.ead, filtenA 1.5 BL 0.45 ppb

69948-77C 10-AU8-94 BOC7P2 Myne:itm, 6bned 11000 2640 ppb

699-48-77C 10-Auj-91 BOC7P2 Mmeutcrs, filtered 7.4 L 1.33 ppb

699i8-77C 10-AV844 BOC7P2 Mecctny. filtered 0.095 U ppb

699-48-77C 10-AU844 BOC7P2 Nickel, I'dtaed 16 U ppb

699-48-77C 10-Aue44 BOC7P2 Pduuum, Htread 3600 432 ppb

69948-77C 10-Au8-94 3BOC7P2 SBver. titreKd 3.4 U ppb

699-48-77C 10-An8A6 BOC7P2 Sodaan.fihetcd 8300 4480 ppb

699-48-77C 10-Aua-94 BOC7P2 lballium. Bben:d 1.3 L 0.813 ppb

699-48-77C 10-AU6-94 BOC7P2 Tin. Gbcted 24 U ppb

69948-77C 10-Aug-94 BOC7P2 Anrimony,mrcted 26 U ppb

69948-77C 10-Au8-94 BOC7P2 Aaeoic. Blteted 2.4 L 0.72 ppb

699-48-77C 10-A4-94 BOC7P2 Bu®, filtered 26 6.24 ppb

69948-77C 10-Aue-94 BOC7P1 Beryllium, Sltercd 1.5 U ppb

699I8-77C 10-Au8-94 B0C7P2 Cadmiwn,filtacd 3 U ppb

699-48-77C 10-AU844 BOC7P2 Chromium.8be[ed 11 U ppb

69948-77C 10-Aug-94 B0G7P2 CobLLt.ldteced 6.5 U ppb

69948-77C 10-Aug-94 BOC7Yd Coppec.Oharcd 2.6 U ppb

699-48-77C 10-AU844 BOC7P2 Vmadium,fdtered 27 L 8.91 ppb

69948 T/C 10-AU6-94 BOC1P2 Z®c, filtered 5.5 LB 1.82 ppb

699i8-77C 10-AU8-94 BOC7P2 Calcium. OBeeed 32000 6720 ppb

6991877C 10-Au8-94 BOC7P2 Selenium.Bbercd 2 L 2.4 ppb

69948-77D 23-Miy-94 BOBTY9 Chloride 6300 2080 ppb

699-48-77D 23-Miy44 BOBIY9 Phusphnte 470 U ppb

699-48-77D 23-May-94 BOBTY9 Nitnte 21000 D ppb

69948-7711 234&y-94 BOBTY9 Netite 110 U ppb

699-46-77D 23-ALY414 BOB7Y9 Sullau: 22000 D 4620 ppb

699-48-77D 23-May44 BOBTY9 Fluoridc 600 342 ppb

69948-77D 23-May-94 B0B1T9 SulBde ' 200 U ppb

699-48-77D 23-May-94 BOB1Y9 Brwtide 110 U ppb

69948-77D 23-MryA4 BOB1Y9 Colifonn 1 U CoVdt,

699-48-77D 23-May-94 BOBTY9 Specific conductmce 290 umbo/m

69948-77D 23-May-94 BOBTY9 ToMdL<rolvedwlidt 190 PPM
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well Scopk Due S®ple N®ber Caoromcnr N®e Reud[ QuJiScr Fimr Unv.s

69948-77D 10-Au844 BIfCIP3 Twbidin. 3.7 NTU

69948-77D 10-Au894 BOC7P7 Ak=um, Blrned 19 U ppb

69948-77D 10-AV8-94 BOC7P7 Imu, filtered 23 • 7.59 ppb

699-U-77D 10-AU8-94 ffiK:7P7 Lad, filtered 1.4 EL 0.42 ppb

699I8-77D 70-Au8A4 BOC/P7 Idqnesium. Bhered 12000 2880 ppb

699{8-77D 10-Au8-94 BIK.7P7 MmBm=, Bhered 2.6 L 0.468 ppb

699d8-77D 10-Aug-94 BOC7F7 Mertnr). BCcrtd 0.095 U ppb

699d8-77D 10-AUB-94 B0C7P7 Nkkel.l-ibercd 16 U ppb

69918 77D 10-Aty-94 B0C7P! Pauoium.8hned 3200 384 ppb

699I8-77D 10-AV8-94 H0C7P7 Silver, fihercd 3.4 U ppb

699I847D 10-AU8-94 H0C7P7 Sodium, flhered 7800 4210 ppb

69948-77D 10-Aue-94 BOC7P7 1ba0am• filtered 1.2 L 0.775 ppb

699I8-77D 10-Au8-94 HOC7P7 T'm, fdtcred 24 U ppb

699I8-771) 10-Au8-94 HOC7P7 AodmanY. BIIerW 26 U ppb

69948-77D 10-Au8-94 BOC7P1 Arseni;. Nk¢d 2 L 0.6 ppb

699-48-77D 10-Aue-94 HOCJPI H^. fdrered 26 6.24 ppb

699I8-77D 10-Aue-94 B0G7P7 Heryltium.6head 1.5 U ppb

699-48-77D 10-Au8-94 &N"7P1 CWmiwn,Bhned ` 3 U ppb

699•48-77D 10-Au8A4 BO(:7i:'7 Chmmium,Hltered 11 U ppb

699I8-771) 10-Au8-94 E0C7P7 CobLO, fibe,ed 6.5 U ppb

69948-77D 10•Aue-94 BOC7P7 Copper.fihercd 2.6 U ppb

69948-77D 10-Aug-94 BOC7P7 Vaomdlum.Ohered 23 L 7.59 ppb

699-48-77D 10-Au8-94 BOC7P7 2ye,llLmd 10 B 3.3 ppb

699.48-77D 10-AUeA4 BIK.'7P7 Ctlcimn. filtered 31000 6510 ppb

69948-771) 10-AUe-94 H0C7P7 Selmumi.OLered 2 L 2.4 ppb
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Well S®ple Due Sample Numbcr Camument Name Rcauh QuallBer Enor Unur

69948-77A 19J®-92 B06W97 1,1,1-TcichbmeWme 0 U

69948-77A 19J®-92 B06W97 1,1,2-Trichloroethme 0 U

69948-77A 19J®-92 B06W97 1,1-DicbhimeMme 0 U

69948-77A 194®-92 B06W97 1,2-DkWraerhWOe 0 U

69948-77A 194m-92 B06W97 1,2-DlobLrmcfiene 0 U

699I8-77A 19Jm-92 B06W97 1.4-Dichbwabeo>me 0 U

69948-77A f94®-92 B06W97 1-Bmanol 0 U

69948-77A 19Jm-92 B06W97 2-Methylphrool 0 U

69948-77A 19-Jtm-92 B06W97 4,4'-DDD 0 U

69948-77A 19Jon-92 B06W97 4,4'-DDE 0 U

699I8-77A 19JOO-92 B06W97 4.4'-DDT 0 U

69948-77A 19Jhm-92 B06W97 4-Methyl-`-peatmwe 0 U

699d8-77A 19Jim-92 B06W97 4-Methylphenol 0 U

69948-77A 19.1®J92 B06W97 Accmoe 0 U

699-48-77A 19-ltm-92 B06W97 AWCm 0 U

69948-77A 19-Rm-92 B06W97 Alpba-BHt' 0 U

699-48-77A 19-7®-92 B06W97 Benttne 0 U

699-48-77A 19J®-92 B06W97 BeuBH(' 0 U

699-48-77A 19-lw-92 B06W97 Cnbonteirachlocide 1.3 1 ppb

699-48-77A 19Jrm-92 B06W97 CMaNmc 0 U

69918-77A 19-Jun-92 B06W97 Chlomfomi 0 U

699-48-77A 19Jtm-92 B06W97 Decane 0 U

69948-77A 19-1®-92 B06W97 Delu-BH<- 0 U

699i8-77A 19-hm-92 B06W97 DfeWCm - 0 U

699f8-77A 19-1uo-92 B06W97 Dadxme 0 U

69948-77A 19-hm-92 B06W97 Fndoaulfur l 0 U

699,48-77A 194w-92 B06W97 FndwoifauH 0 U

699I8-77A 19Jtm-92 B06W97 FmdoaolfanmlLm 0 U

69918-77A 19-71m-92 B06W97 Eudrio 0 U

699-46-77A 19J®-92 B06W97 EodaioALhbyEe 0 U

69948-77A 19-100-92 B06W97 Hepuchlm 0 U

69948-77A 19Jtm-92 B06W97 Hcp=I,I nrepmude 0 U

69948-77A 19-lw-92 B06W97 Methorychlor 0 U

699I8-77A 194m-92 B06W97 MethyleNl9ketonc 0 U

699-48-77A 19Jon-92 B06W97 MeWyleoecbbride 0 U

699d8J7A 19J®A2 B06W97 NaphWalene 0 U
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Well SampicDac 8®9kNomber CmstioumNme Beatk QoatiSer Firor Uoiaa

699I8-77A 194m-92 BO6W97 PmuaWoropbeool 0 U

699487/A 194m-92 BO6W97 PL-ml 0 U

69948-71A !9-hmA2 B06W97 Tcmelilonwthme .0 U

699d8-77A 19-Joo-92 B06W97 Tecadeeane 0 V

~-77A 194m-92 B06W97 Teuabydnl8rtm 0 U

699I8-77A 194m-92 B06R99 Toplme 0 U

69948-77A l94m-92 B06W97 ToWorBaniewbw 0 U

699I8-77A 19J®-92 B06W97 ToW or8anie WloBcn 20 5.26 ppb

6"47A 19,TmA2 BOBW97 Toxaphrnc 0 U

699-48-07A 194mA2 B06W97 T`YanylPhaphrte 0 U

699I8-77A 19-Im-92 B06W97 TYkLlorm:Weoe 0 U

69948-77A 194m-92 B06W97 Vmyl chk-ride 0 U

699I8-77A 19,Tm-92 B06W97 Xylean (1,xap 0 U

69948-07A 19dm-92 B06W97 Bmma-BIIC(Ltdaoc) 0 U

699I8J7A 19,Tm-92 BO6W97 m-Gdol 0 U

699I8Q7A 02SepJ92 B078V0 4,4'-DDD 0 U

699d8O7A 02Sep-92 m078V0 4,4'4)DE 0 U

69948-77A 02Sep-92 B078V0 4,4'-DDT 0 U

69948-77A 02SepA2 B078V0 A18tam 0 U

699-48-77A 02-Sep-92 B078V0 Alpha-BH<- 0 u

699-48-77A 02-Sep-92 B079VO Beu-BHC 0 U

699-48-77A 02-Sep-92 B078V0 ChbrGmc 0 U

699448-77A 02-Sep-92 B078V0 DeYa-BAf' ' 0 U

69948-77A 02-Sep-92 0078V0 DieWrm - 0 U

699-I8-77A 02-Sep-92 B078V0 FndwoBanI 0 U

699I8-77A 02Sep-92 B078V0 FndoaolfanII 0 U

699I8-77A 02Sep-92 B079VO Tadoaoltaosolfare 0 U

69948-77A 02-Sep-92 B078V0 Fadm 0 U

69948-77A 02SepJ92 B079VO EndtioAWehyde 0 U

69948-77A 02Sep-92 B079VO Hepachkn 0 U

69948-77A 02-Sep-92 B079VO Hcpuchiorepoaide 0 U

69918-77A 02Sep42 B079VO Methoxychlor 0 U

699I8-17A 02-Sep-92 B078V0 Toxapheu 0 U

699J8-77A 02-Sep-92 B078V0 B^-B11C(Imdaoe) 0 U

69948-77A 02-Nov-92 B07LG2 1.1,1-Triehlome0>me 5 U ppb

699I8-77A 02-Nov-92 BO7LG2 1,1,2-Trichloroedme 5 U ppb
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well Suopk Duc S®pk N®ber Comtiment Nwe Nemh Qudifier Firor Uaiu

69946-77A 02-Nov-92 B07LG2 1,1-Dkblmoethme 5 U ppb

69948O7A 02-Nov-92 8071.G2 1,2-DieblotoeeNme S U ppb

69948-77A 02-Nov-92 B07LG2 1.4-Dkblorobennoe .5 U ppb

699-48-77A 02-Nov-92 B07LG2 1-Baunul I U ppb

69918-77A 02-Nov-92 ffi17LG2 2-Mothyptheuol 10 U ppb

699I8-77A 02-Nov-92 H07L62 4-Mqhyl-:-pmtmnne 50 U ppb

69948-77A 02-Nm'-92 B07LG2 4-Methylphaol 10 U ppb

699-48-77A 02-NovA2 B07LG2 Acetme 19 B ppb

69948-77A 02-Nov-92 B07LG2 Benztac 5 U ppb

69948-77A 02-NwA2 B07LG2 Cacb® retrachlodde 5 U ppb

69948-77A 02-Nov-92 HIYR:G2 Chlorofonn 5 U ppb

69948-77A 02-Nov-92 H07L62 De4ne 10 U ppb

69948l7A 02-Nov-92 B07LG2 Dadccmc 10 U ppb

69948-77A 02-Nov-92 B07LG2 Methylethylketane 100 U ppb

69946 77A 02-Nnv-92 H071U2 Metbykac cbloridc 5 U ppb

69948-77A 02-NavA2 B07LG2 NephOulene 10 U 99b

69948-77A 02-NovA2 B07LG2 PeaMcbloropheuol 50 U ppb

699I8-77A 02-Nov-92 B07LG2 Phenol 10 U ppb

699-08-77A 02-Nov-92 B07LU2 Tetcshloroethwe 5 U ppb

699-48-77A 02-Nov-92 B07LG2 Tetradenne 10 U ppb

69948-77A 02-NovA2 H07LU2 Tetnhydmfman 10 U ppb

69948-77A 02-NovA2 8071U2 Toloene 5 U ppb

69948-77A 02-Nov-92 H07L62 Taul oRtank halogen 10 U ppb

699-48-77A 02-NovA2 B071.U2 TdbOyl WtoryWte 10 U ppb

69948-77A 02-Nov-92 B07LG2 TrSchloronhme 5 U ppb

699I8-77A 02-Nov-92 8071.62 VloylehlnrWe 10 U ppb

69948-77A 02-Nov42 H07LU2 Xykoa OnuO 5 U ppb

69948-77A 02-NovA2 B07LG2 m-Crtaoi 10 U ppb

69948-77A 02-NovA2 B07LG2 tnna-l,2-Ukbkruthy1cae 5 U ppb

699-48-77A 02-Nov-92 H07LG3 Toulor8ankhaloeeo 10 U ppb

699-48-77A 02-Nov-92 H117LU4 Total or8ank halogen 10 U ppb

699I8-77A 02-Nov-92 H071.C5 Total organic halogen 10 U ppb

699I8-77A 22-Feb-93 H08702 1,1,1-Trichloroethme 0.5 U ppb

69948-77A 22-Pcb-93 B08702 1.1,2-Trtchlomcibme 0.5 U ppb

69948-77A 22-FebA3 H08702 1.1-DichioroetWUe 1 U ppb

69948-77A 22-Feb-93 1308702 1,2-Dkb4noethme 0.5 U ppb
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Well SmVkDnc SwpleNtmber CmtiaxntNme Rnuh QuWOer F1mr Uniu

6W48-77A 22-Feb-93 H06702 1,4-Dkblorobemeao 2 U ppb

69948-77A 22-FebA3 B08702 2-Metbylpheml 10 U .ppb

69948-77A 22-Feb-93 B08702 4,4'-DDD 0.1 U ppb

69948-77A 22-Feb-93 808702 4,4'-DDE 0.05 U ppb

699-48-77A 22-Feb-93 808702 4,4'-DDT 0.1 U ppb

69948-77A 22-FcbA3 B08702 44AeWylphennl !0 U ppb

69948-77A 22-F643 1108702 Mdrin 0.05 U ppb

69948-77A 22-Feb-93 B08702 AlpW-BNt' 0.05 U ppb

69948-77A 22-Feb-93 B08702 Harme 2 U ppb

69948T/A 22-Feb-93 808702 BqrHHC 0.05 U ppb

69948-77A 22-Fcb-93 B08702 Cubcutetrublo:We 1 U ppb

69916-17A 22-FtbA3 B08702 Chbrdanc 0.1 U ppb

69948-77A 22-Feb-93 H08702 CLlomfonn 0.5 U ppb

699-a-77A 22-F^b-93 &18702 Dee®e 10 U ppb

69948-77A 22-Fcb-93 IIf18702 Delu-HHt' 0.1 U ppb

69948-77A 22-FcbA3 806702 Dkl6tm 0.05 U ppb

69948-77A 22-Fcb-93 B08702 Dodccme 10 U ppb

69A48-77A 22-Feb-93 B08702 Ts6osOSan1 0.1 U ppb

69948-77A 22-Fcb-93 B08702 Fu6cmlfanD 0.05 U ppb

69948-77A 22-FebA3 H08702 I'sdaulfanwlfw 0.5 U ppb

69948-77A 22-Feb-93 B08702 Fadrin 0.1 U ppb

69948-77A 22-Fcb-93 H08702 FadcmAkdebYde 0.2 U ppb

69946-77A 22-Feb-93 B118702 FShyIDai,ve 2 U ppb

69946-77A 22-Feb-93 B08702 Hepnabkr 0.05 U ppb

699-48-77A 22-Feb-93 H08702 HcpacLlorcporlda 1 U ppb

69948-77A 22-Feb-93 808702 Methoxychlor 2 U ppb

699-48-77A 22-Feb-93 B08702 Metbyiencchicdde 5 U ppb

69918-77A 22-FebA3 H08702 Ns9htlWene 10 U ppb

69948-77A 22-Feb-93 H08702 YmaeLloropbmol 30 U ppb

69948-77A 22-Feb-93 208702 PL•.ml 10 U ypb

69948-77A 22-Fcb93 B08702 TeaacblonMhme 0.5 U ppb

69948-77A 22-FebA3 808702 Tertadccane 10 U ppb

69946-77A 22-Fcb93 B08702 Toluene 2 U ppb

69948-77A 22-Feb-93 H08702 Tool orEanic earban 1000 U

69948-77A 22-Feb-93 808702 TualotpnicbaWBea 10 U

l69948-77A 22-Feb-93 B08702 Taxtpbene 2 U ppb
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Well Sample Date Smpk Nomber Comtintent Name Hervlt Qoeh6sr Emor Units

69948-77A 22-Feb93 B08702 TnTUtylflwtpbrte to U ppb

69948-77A 22-Feb-93 H08702 Trir3brocthme I U ppb

69948-77A 22-Ecb-93 808702 Vmylehluride .2 U ppb

69948-77A 22-FcbA3 B08702 XYlencsfuxap 5 U ppb

699-48-77A 22-Feb-93 B08702 cu-1,2-Dichbtoethykm I U ppb

699de-77A 22-Feb-93 B08702 B+mowsBIIC (l.iedme) 0.05 U ppb

69948-77A 22-Feb93 808702 m-(.lcwl 10 U ppb

699I8-77A 22-Feb-93 B08702 mma-1,2-Ukbbroethyknc 1 U ppb

699-48-77A 22-Feb-93 B08703 Total o>Fanic oubun 1000 U ppb

69948-77A 22-Febb93 H08703 Total ot8ank WbBen 10 U ppb

69918-77A 22-Feb.93 Ij08704 Total organiccWw 1000 U ppb

69948-77A 22-Ecb-93 1108704 Total or8anic hNloem 10 U ppb

69948-77A 22-Feb-93 B0870S Total organic eatbon 1000 U ppb

69948-77A 22-Feb-93 808705 Total organic halogen 10 U ppb

69948-77A 17-May-93 H081D2 1,1,1-Trichkmethma 0.5 U ppb

69948-77A 17-May-93 B08)D2 1,1,2-Trichloroethene 0.5 U ppb

69948J7A 17-May-93 B081D2 1,1-Dieblomethme 1 U ppb

699-48-77A 17-May-93 B081D2 1.2-Dkhluraethme 0.5 U ppb

699.48-77A 17-May-93 B0ffiD2 1,4-Dkhlnmbeonae 2 U ppb

69948-77A 17-May-93 A081D2 2.4-Dicbh,mpheuol 2.8 U ppb

69948-77A 17-May-93 BOUM 2-Mel6ylphaol 1.8 U ppb

69948-77A 17 bLy-93 BOUM 2-Nkcophivol 3.96 U ppb

699-48-77A 17-May-93 BOUM 4,4'-DDD 0.1 U ppb

699-48-77A 17-May-93 80811)2 4,4'-DDE 0.05 U ppb

699-48-77A 17-May-93 B08/D2 4,4'-DDT 0.1 U p9b

699-48-77A 17-May-93 BO81D2 4-Mctbypnc=l 3.54 U ppb

699i8-77A 17-May-93 B0811Y2 Ald[m 0.05 U ppb

699i8-77A 17-MaYA3 B081D2 AIpW-11N<' 0.05 U ppb

699-48-77A 17-May-93 B081D2 Bmzae 2 U ppb

699d8-77A 17-May-93 BOUM Hcozathivok 2.55 U ppb

69948-77A 17-May-93 8081D2 fletaBHC 0.05 U ppb

699I8-77A 17-May-93 B087D2 Bi(2-ethy0uuyl)Dhtbalam 4.07 U ppb

69948-77A 17-May-93 H081D2 Carbon tetracbkride I U ppb

699-48-77A 17-May-93 B081D2 Chlordmv 0.1 U ppb

69948-77A 17-May-93 8081D2 Chloroform 0.5 U ppb

69948-77A 17-May-93 80811)2 Daaue 4.03 U ppb
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Wcll Si®pb Due Smpk Nlm)ber Cmammt N®e Rmlt Qutifier &mr Untrn

69948-77A 17-May-93 B081D2 DeCa-BHt' 0.1 U ppb

699-48 7/A 17-May-93 BOBID2 DieWrm 0.05 U ppb

69948-77A 17-May-93 BOSU)2 Dadecame 3.62 U ppb

699-48-77A 17-May-93 H08H)2 Fndowlfui1 0.1 U ppb

69948-77A 17-MryA3 B081D2 FadaolBn B 0.05 U ppb

699-48-77A 1744y-93 BOSID2 FadowlfanmVtte 0.5 U ppb

69948-77A 1744&y-93 B081D2 Fadrin 0.1 U ppb

69948-77A 17-May-93 B081D2 Eu6tinA4lehyde 0.2 U ppb

69948-77A 17-May-93 B08ID2 Bt6ymmuve 2 U ppb

69948-77A 17-May-93 B08Hy! Hepnchlor 0.05 U ppb

699-48-77A 174"y.93 B08H)2 Hcpu4Jareporide 1 U ppb

699d6 -77A 17-May-93 808712 Melboxychlor 2 U ppb

699-48-77A 17-MayA3 B081D2 Mobylmc chloridc 5 U ppb

699-48-77A 17-May-93 B081D2 NaphtWlenc 6.5 U ppb

699-48-77A 17-MayA3 B081D2 Pcnnchlorophmol 8.07 U ppb

699d8-77A 17-May-93 B081D2 PLeml 0.833 U ppb

699I8-77A 17-May-93 B081D2 Tctrachlonrothme 0.5 U ppb

69948-77A 17-May-93 SOBH)2 Tetndccane 2A3 U ppb

699-48-77A 17-May-93 B081D2 Tolaene 2 U ypb

69948-77A 17-M.yA3 B08)D2 Total or8anb oarEou 400 L ppb

699-48-77A 174Ly-93 B081D2 Total organic W1o8eu 10 U ppb

699-08 77A 17MryA3 B081D2 Taxap6en, 2 U ppb

69948-77A 17-ddayA3 B081D2 TnLOtyl Plaap6ue 4.42 U ppb

699-48-77A 17-May-93 B081D2 TricLbrorOsoe I U ppb

699I8-77A 17-ALy-93 B08fi2 Tria-2-chlnmcthylphap6ate 2.88 U ppb

699I8A7A 17-May-93 B081D2 Vinyl chloride 2 U pp6

699.48q7A 17-May-93 B087D2 XylenuOoup 5 U ppb

69948-77A 17-May-93 BOSH)2 eiu-1.2-Dichlomethykae 1.38 L ppb

699-48-77A 17-May-93 B08ID2 6m>m•-BIIC(Lmdauc) 0.05 U ppb

69948-77A 17-May-93 308102 m-Croul 1.44 U 9p6

69948-77A 17-May-93 B08H)2 trms-1.2-1)ichlaroethylece 0 U

699.18-77A 17-May-93 B08H)3 Total or8anic carhac 500 L ppb

69918-77A 17-ALlyA3 B081D3 Touloreankhabeec 10 U pyy

699-48-77A 17-May-93 8081D4 Total organic catbw 600 L ppb

69918-77A 17dLy-93 B081D4 Total organic EaloBcn 10 U ppb

699-18-77A 17-May-93 BOSID5 Total oreanic cubon 400 L ppb
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Well SmpleDue SmplcNumber ComtituentN®e Bemh QtuBOcr Error Uuin

69948-77A 17-May-93 B08ID5 Toul ort<aoic hiloeeu 10 U ppb

69A48-77A 02Sry-93 B090116 1,1,1-TrichlorcetWne 0.072 U ppb

69948-77A 02SepA3 B090T6 1,1,2-Trichlaroethme 0.043 U ppb

69948-77A 02-Sep-93 B090T6 1.1-DichlmaeNane 0.337 U ppb

69948-77A 02SepA3 8090T6 1,2-DichWraethmc 0.139 U ppb

699-48-77A 02Sep93 B090T6 1.4-Diehlmobeorane 0.107 U ppb

69918-77A 02-Sep-93 B090T6 2,4-Dichlurapbmol 2.8 U ppb

699I8-77A 02Sep-93 B090T6 2-Methylphmol 1.8 U ppb

699-48-77A 024epA3 B0907'6 2-Nitropbcnol 3.96 U ppb

699-48-77A 02-Sep-93 B090T6 4,4'-DDD 0.001 U ypb

69948-77A 02-Sep-93 B090T6 4.4'-DDE 0.001 U ppb

69948-77A 02Sep93 B090T6 4,4'-DDT 0.011 U ppb

69948-77A 02SCp-93 B090T6 4-Methylpheaol 3.54 U ppb

69948-77A 02-Sep-93 B090T6 Ald® 0.05 U ppb

69948-77A 02SepA3 B090T6 AIpW-BHt' 0.012 U ppb

699-48-77A 02Sep-93 B090T6 Bmzeae 0.105 U ppb

69918-77A 02Sep-93 BO90I6 Bcuzothimole 2.55 U ppb

69948-77A 02SepA3 B090T6 Beu-BHC 0.003 U ppb

69948-77A 024ep-93 B090T6 Bu(2-ctby0texyBPb%&lw 4.07 U ppb

699I8-77A 02Sep-93 B09PI6 CaNw tnruhlaride 0.121 U ppb

699-48-77A 02Sep93 B090T6 Chlardmc 0.006 U ppb

699+48-77A 02Sep-93 B090T6 Chloroform 0.043 U ppb

699-48-77A 02Sep-93 B090T6 Dame 4.03 U ppb

69948-77A 02SepA3 B090T6 Delu-BHt' 0.001 U ppb

69948-77A 02Sep-93 B090T6 Diebbm 0.019 U ppb

699-48-77A 02-SepA3 B090T6 Dodcnne 3.62 U ppb

69948-77A 02Sep-93 B090T6 FadoeWfao 1 0.003 U ppb

69948-77A 024ep-93 B090T6 PndwolfaoB 0.004 U ppb

69948-77A 02Sep-93 B090M Endotu]funaW(ne 0.007 U ppb

69948-77A 02-SepA3 B090T6 Endrm 0.008 U ppb

69948-77A 02SCpA3 B090T6 En6rmAhlchyde 0.011 U ppb

69948-77A 02Sep-93 B090f6 EWylbewtvue 0.046 U ppb

699-48-77A 02Sep-93 B090f6 Hc9uchiui 0.002 U ppD

699-48-77A 02-Sep-93 B090T6 Hepucldoreporide 0.001 U ppb

69948-77A 02SepA3 B090T6 Methoxychlor 0.1 U ppb

69948-77A 02SCp-93 B090T6 MethYlene chloride 0.056 U ppb
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699I8-77A 02Sep-93 B099T6 Nry60Wene 6.5 U ppb

69918-77A 0244p-93 B090T6 Pmurbbtophmol 8.07 U ppb

69948-77A 02Sep-93 B090T6 P6mo1 0.833 U ppb

69948-77A 02Sep-93 8090T6 TetcachlorueWme 0.049 U ppb

699-48-77A 02Scp43 B0907'6 Tetndecane 2.43 U ppb

699J8-77A 01Sep93 B090T6 Tolame 0.056 U ppb

69948-07A 02Scp-93 B090T6 Total ot8anb carbon 400 L ppb

69948-77A 02SepA3 B090f6 ToWotBaoic6aloem 8 U ppb

699I87)A 02SepA3 B090T6 Toxaphmc 0.89 U ppb

69948-77A 024ep-93 B090T6 Traraty1 MwapBate 4.42 U ppb

69948-77A 02SepA3 B090T6 TriehlorocWex 0.065 U ppb

6994e-77A 02SepA3 B090T6 T+im-2-chiuroethylphaspham 2.88 U ppb

699J8-77A 02SepA3 B090T6 Vmyl chloride 0.266 U ppb

699J8-77A 02Sep93 B090T6 XyltauOoW) 0.202 U ppb

69918d7A 02Scp-93 B09076 c6-1.2-Dic6lotocthylme 0.127 U ppb

699-48-77A 02SepA3 B090T6 etaoma-BIIC(Undme) 0.002 U ppb

699-48J7A 02Scp-93 B090T6 md.Yeml 1.44 XU ppb

69948-77A 024cpA3 B0907'6 vmt-1.2-I)icbloroMyltve 0.149 U ppb

699I8-77A 02-Sep-93 B090'17 ToolmBaniccatbw 400 L ppb

699I8-77A 02SepA3 B090T7 TonlmBanichaloeev 8 U ppb

69948-77A 02-Sep-93 B090T8 Tunl organic cnban 300 L ppb

69948-77A 02Sep-93 B090T8 Total or8mtie hale8eo 8 U ppb

699-48-77A 02Sep03 B090'19 Toul organic carbon 400 L p9b

69948-77A 02-Sep-93 B090I9 Total organic halogen 8 U ppb

699-48-77A 15-Oct-93 B09B39 Tonlot8aniccattoo 600 L ppb

699-48-77A 15-0ct-93 B09B39 ToWorBanichalo8rn 8 U ppb

69948-77A 15-Oct-93 B09B40 Total ott,maic cu6oo 600 L ppb

69948-77A 15-Oct-93 B09B40 Total organic Aabem 8 U ppb

699-48J7A 15-OctA3 B09B41 Toul organic carbon 600 L ppb

69948-77A 15-Oct-93 B09B41 Total organic hWloBm 8 U ppb

69948-77A 15-Oct-93 B09B42 Total organic carbon 600 L ppb

699.48-77A 15-bct-93 B09B42 Total m8anic Ldoem 8 U •ppb

699-48-77A 17,ImA4 B09Q40 Tout organic carbon 400 L ppb

699i8-77A 17Jm-94 B09Q40 ToulmBaniclalo8m 5 U ppb

699d8-77A 17-Jan-94 B09Q41 Total organic carbon 400 L ppb

699I8-77A 174m-94 B09Q/1 Toulot8ankhWbBm 5 U ppb
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69948-77A 174m-94 B09Q42 Toral organic eubon 400 L pPb

699-48-77A 17,Iao44 B09Q42 Toklor8ankbb8m S U ppb

699I8-77A 17-Jm-94 B09Q43 ToulorpOkcabou 400 L ppb

699-48-77A 17d0-94 B09Q43 ToW organic halogen 5 U ppb

699-48-77A 15-AprA4 BOBRD9 2,4,5-T 0.018 U ppb

699I8-77A 15-Apr-94 BOBRD9 2,4,5-TP 0.015 U ppb

699i8-77A 15-Apr-94 BOBRD9 2,4,6-Tricbbmpbmol 1.45 U ppb

699I8-77A 15-Apr-91 B0BRD9 • 2,4-D 0.052 U ppb

699d8-77A 15-Apr-94 BOBRD9 2,4-Dkblumpbaol 1.5 U ppb

6994847A 15-Apr-94 BOBRD9 2,4-Dkclhylpbmol 1.01 U ppb

699-48-77A 15-Apr-94 BOBRD9 2,4-Dioilropheool 0.96 U ppb

69948-77A 15-Apr-94 BOBRD9 2,6-DirLlnropbmol 1.59 U ppb

69948-77A 15-Apr44 BOBRD9 2-Chlorophmai 1.42 U ppb

69948-77A 15-Apr44 BOBRD9 2-Nit<opbcvol 1.56 U ppb

699+18-77A 15-Apr-94 BOBRD9 2aec-Bup•14.6-0miuophmol( 0.24 U ppb

699I8-77A 15-Apr-94 BOBRD9 2-,ec-Bu09I,6dmhrophmol( 1.35 U ypb

699I8-77A 15-Apr44 BOBRD9 4,4'-DDD 0.004 U ppb

699I8-77A 15-Apr-94 BOBRD9 4,4'-DDE 0.002 U ppb

699I8-77A 15-Apr44 BOBRD9 4,4'-DDT 0.001 U ppb

699J8-77A 15-AprA4 BOBRD9 4.6-D'mivn4-mcWylP6eoa1 1.18 U ppb

69948-77A 15-Apr.94 BOS8D9 4-Chlma.:-melhylphaol 1.12 U ppb

699I8-77A 15-Apr44 BOBRD9 4-NIDophcvol 0.65 U ppb

69948-77A 15-Apr-94 BOBRD9 Aldrm 0.002 U ppb

699I8-77A 15-Apr44 BOBRD9 A1pba-BHt• 0.003 U ppb

69918-77A 15-Apr-94 BOHRD9 Aroclor-1016 0.059 U ppb

69948-77A 15-Apr-94 BOBRD9 Aracbr-1121 0.06 U ppb

69948-77A 15-Apr-94 B0BRD9 Aroclor-1232 - 0.094 U ppb

69948-77A 13-Apr-94 BOBRD9 Aralor-1142 0.17 U ppb

69948-77A 15-Apr-94 BOBRD9 Aralar-1248 0.047 U ppb

69948-77A 15-Apr44 BOBRD9 Arocbr-1:54 0.092 U ppb

699i8-77A 15-AprA4 BOBRD9 Arocior-I260 0.079 U ppb

699I8-77A 15-Apr-94 BOBRD9 Baa-BH(' 0.001 U ppb

69918-77A 15-Ayr-94 BOB8D9 Chlordm 0.042 U ppb

699-48-77A 15-Apr-94 BOBRD9 Cqeob (methylpbemb) 4.66 U ppb

699I8-77A 15-ADr44 BOBRD9 Deln-B&' 0.002 U Ppb

69948-77A 15-Apr-94 BOBRD9 Dkld® 0.002 U ^b
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69948-77A 15-Apr-91 BOBRD9 Fndwul4n 1 0.002 U ppb

69948-77A 15-Apr.94 BOBRD9 Fadcailhn H 0.001 U ppb

69948-77A 15-AprA4 BOBRD9 Fn6ewVanmffue 0.002 U ppb

69948-77A 15-Apr94 BOBRD9 Fadtm 0.004 U ppb

699-68-71A 15 AprAr BOBRD9 TmdtmAldehyde 0.004 U no

69948-77A 15-Aprv94 BOBRD9 Hcpneldor 0.002 U ppD

699J8-77A 15-Apr44 BOBRD9 HcpucWorcposWe 0.001 U ppb

699d8-77A 15-Apr-94 BOHRU9 Me16oA'chlor 0.022 U ppb

699-IBJ7A 15-Apr9t BOBR1y9 YancLkropLeaol 0.87 U ppb

699a8-77A 15-ApN91 BOffitD9 Phenol 0.31 U ppb

6"-77A 15-Apr-94 BOBBD9 Tetnchkropheuok 1.05 U ppb

69918-77A 15-Apr94 BOBRD9 Tonl organic carbon 350 L ppb

699d8-77A 15-Apr-94 BOBRU9 Total or8aok halogen 5 U ppb

699.48-77A 1$-Apr-94 BOBRD9 Toxq)hcnc 0.7 U ppb

699-18-77A 15-ApN94 BOBRD9 TclcbloroPhmclh 1.11 U ppb

699I8-77A 15-AprA4 BOBRD9 8®nB1IC (Liodme) 0.002 U ppb

6994847A 15-Apr-98 BOBBFO Total organic cubou 500 L no

699-48-77A 15-AprA4 B0SRP0 ToW organic halogen 5 U ppb

69948-77A 15-Apr-94 BOBHPI ToalorEaniccaxUon 100 L ppb

69948-77A 15-Apr-94 BOBItFl Total organic hWloBea 5 U no

699d8-07A 15 Apr-9a BOBRF2 Total or8ank carbon 400 L no

69948-77A 15-Apr-94 BOBRF2 Toai organic halogen 7.5 ppb

699I8-77A 10-AO8-94 B0C754 2,4-1Hcbh,rophcmol 1.3 U ppb

699-48-77A 10-AOeA4 BOC750 2-Menhyryrhenol 1.9 U no

699-48J7A 10-Ang94 BU(.'354 2Ninophrrool 1.6 U no

69918-77A 10-AUe-94 BOC754 {-McWylpheaol 1.3 U no

699I8-77A 10-AVe-91 B0C754 Bamthisrok 1.9 U ppb

69946-77A 10-Au844 BOC754 Bu(2mlhy0texy0PhdMlate 1.1 U no

69948J7A 10-Aue-91 B0C754 Dccme 2.9 U no

699-48-77A 10-An8-91 B0C354 Dodecme 2.4 U no

699I8-77A 10-AOe-94 B0C754 NtphtWlcne 1.2 U ppb

69948-77A 10-Att8-94 B0C754 Pmuchlorophcool 1.7 U no

699^8-77A 10-AO8A4 B0C75I phenol 0.5 U ppb

69948-77A 10-Au8'94 B0C754 Tcvadecane 3 U PPb

69918-77A 10-AueA4 B0C734 ToW organic carbon 320 U ppb

699^8-77A 10-AuBAt BOC754 Tonl organic Wkeeo 7.5 ppb
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qdd n 1•1 2=dm6ntqqo-£-wcua•L'T YAiaoa JLL•sr669

qdd a 8'T -wm*qwq4lHL•YL'T YAyHO(i Y6-"P(•£Z JLC8r669

qdd n E'1 ==U*qWW9=+i-S'YL'T Y.LLqOH f6•.hNP0 JLL•80-669

qdd a we v®6wdmn0tnPi•E'Z'I Y{,LHOH Y6-L4+Y£L JLC8r669

qdd II E910 =q=-qma-I'T YId.HOH 96-L44•£Z JLP8r669

'M n zeo'o *urq^,,ma•T'1 YN.HOH Y6-LM-£z Ju•Sr669

qu n 9L'o ^oNIwTq4^^i•Z'T'T Y[J.HOH Y6-LwNY£z Ju•er669

qM n I'T ^qq„n+i-L'Z'1'T Y.CLHOH Y6-AM-£L JLL•Sr669

qdd a 85•0 ^quwol9^W.•I'1'I Y.{d.HOH Y6-LM-EL JLL-Sr669

0W II 6Z'0 am4+>o+olq^^i•Z'I'I'T Yid.$OH Y6-LWTQ-EL JLL-Sr669

qM a o ^ral£9^q4^!CI•L'I•^ 68730H S6•lo[-LL VLL-80-669

qM a o w1h4>-tWw!a2'T•!P 68730H 96•IOtLZ VLL-er669

qdd a o (1010 awTLX 687dOH S6inPLL VLL-Sr669

qdd a 0 'W'NW ILmA 68730H 56-mPLZ VLL•er669

9m a 0 awm^Mwi 68780H 56•lofLZ VLL•8r669

qdd n 0 2uxIO.L 689dOH 56•l0f•LZ VLL•Br669

qdd a 0 aUw@^olqnaoE 68230H 56-[Rt-LZ vu-sr669

qdd n o aOBqm ,mlLqu)q 687dOH 96•Ntcz

qdd a 0 -%rOq&EP3 68Tdofl 569mhLZ vu•sr669

qdd 'I 91'0 wto)mo(qJ 68730H 96•I0f•LZ VLL•8r669

qdd •I we 2WoOTmlaaoqaJ 68730H S6•inhLL VLL-91,669

qdd a 0 omnwH 687dOfi 96-NML VLL-8r669

qdd n 0 amsvwqan(qa!a•Y'T 687eI0H S6-loI-LL VLL•8r669

qdd a 0 *Urquwnryma•z'i 687S01I 96•Nf-LL vLL•8r669

qdd a 0 aurqPwn(q„a-£'i 682AOH 96-lnf-LZ VLPEr669

qdd a 0 2=RW'IqOpi2'I'i 68730H 56•NfLZ VLL•8r669

qdd n 0 aurq4imW43!Ii-T'I'I 68730H 56•loP•LL VLCSr669

q9ld a S m8q'qalue8wFaS LSLJOH Y6•ftV•OI vLL-8r669

qdd a OZE wqm oNri+o Pmy LfLJOH Y6•ffiv0I VLL•80-669

qdd n i mecpqaryr+lwRwi 9SLJOH Y6•SnV-OT VLC8F669

qdd • a OLE uoqm ONcEw IMi 991J09 Y6-2OV-OT VLL•8r669

qdd YY d1qR2!-'+oPmi fiLJOH 06-2T'-01 VLL•Sr669

qdd a OL£ mqm a!ve8w lmi SSLJOH Y6-Snv-OI VLL•8r669

q&
(1% £9 IoIU.7m KLJOH Y6•YOV•OT VLL•8r669

qdd a L'L m4dwqd1A4="M•L•4iL KLJOH Y6•Rnv•01 VLL•0-669

qdd a 6'£ mqdlmk{[Am9.ud KLJOH Y6-2uV-OT VLL-8r669

mu1T jau3 ng4ma y^wy amN num?moJ iM=N -fdm'S a^a V+M

I 'nag 'qpp-WId-H8i0.7QS':)HM
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69948-77C 23-May-94 BOBTY4 1.2-DibromaeiLme 0.15 U ypy

69948-77C 23-May-94 BOBTY4 1,2-Dkbinmbmzac 1.3 U ppy

69948-77C 23-MryA4 BOBTY4 1.2-Dichinroelhme 0.15 U ppb

699I8-77C 234lryA4 BOBTY4 1,2-Dithln,uc0^ 0.21 U ppy

699d8-77C 23-May-94 B09TY4 1,2-Dlchlu,opmppe 0.13 U ppb

69948-77C 23-MaY44 BOBTY4 1.3-DicEMmbemme 1.3 U pp6

69948-77C 23-May-94 BOBTY4 1,4-Dirliluro6azme 1.2 U ppb

699-48-77C 23-MryA4 BOBTY4 1,4-Dloxmc 180 U ppb

699d8-77C 23-MryA4 BOBTY4 1,4-Nmphmqomux 0 U ppb

69948-77C 23-Mry-94 HOBYY4 I-Hmmol 170 U ppb

699-48-77C 23-May-94 BOBTY4 1-Nmhih7l^ 2.6 U ppb

69948-77C 23-May-94 BOB7Y4 2.3,4,6Tcmchlorapheml 1.7 U ppb

69948-77C 23-May-94 BOBTY4 2.3,7,8-Tt'DD 0.005 U ppb

69948-77C 23-Mry-94 B0BTY4 2,4,5-T 0.018 U ppb

69948-77C 23-Mry44 BOB1T4 2,4,5-17 0.015 U ppb

699-48-77C 23-May-94 BOBTY4 2,4,5-'hichbmpLaul 2.7 U ppb

69948-77C 23-May-94 BOH7y4 2,4,6-TlichloropOmul 1.6 U ppb

69948-77C 23-May-94 HOB1Y4 2,4,6-Tlichlorophmcl 2.9 U ppb

699-48-77C 23-May-94 BOBTY4 2.4-D 0.052 U ppb

699I8-77C 23-May-94 BOBTY4 2,4-Dtr.Llu[upEmol 1.3 U ppb

69948-77C 23-May-94 BOBTY4 2,4-Dic6lu,nphencl 1.5 U ppb

69948-77C 23-May-94 BOBTY4 2,4-D®eihylp6mul 1.5 U ppb

699I8-77C 23-Mry4e HOB7Y4 2,4-DmcNYlPheaul 1.9 U ppb

69948-77C 23-May-94 BOB1Y4 2.4-D'mnnpleaol 1.8 U ppb

699I8-77C 23-May-94 BOBTY4 2A-D'ohnqheml 2.3 U ppb

69948-77C 23-Mq-94 BOBTY4 2.4-Dfu'vnwlome 1.9 U ppb

699,48-77C 23-Mry-94 BOBTY4 2.6-DichlnmpLcml 2.2 U ppb

69948-77C 23-May-94 BOBTY4 2,6-Dkblu,op6ennl 8.2 U ppb

699-48-77C 23-May-94 BOBIY4 2,6-Dinitnwloene 1.3 U pph

69948-77C 23-MryA4 B0B7Y4 2-Accrylunmo0uolae 1.8 U pp6

699d8-77C 23-May-94 BOBTY4 2-CMolauphlWlme 3.5 U ppb

699148-77C 23-May-94 HOHTY4 2-CLlorophcnnl 1.5 U ppy

69948-77C 23-May-94 BOBTY4 21.'hbmPhmol 1.8 U ppp

699I8-77C 23-Mry-94 BOBTY4 2-HeBmone 12 U ppp

69948-77C 23-May-94 BOBTY4 2-MetAy6uphtlukne 1.2 U my

699i8-77C 23-May-94 HOBTY4 2-MeWylpl.l 1.9 U ppp
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699-48-77C 23-14Y'94 BOBTY4 2-ftbibylmIDC 4.4 U ppb

69948-77C 23-May-94 BOB7Y4 2-Ninomilme 2 U ppb

69948-77C 23-May-94 BOBTY4 2-Nitrophtvol 1.6 U ppb

69948-77C 23-May-94 BOBTY4 2-Niuophcuol 1.7 U ppb

69948-77C 2344myA4 BOBTY4 2-Picolmc 1.6 U PPb

699-48-77C 23-Mry-94 BOBTY4 2-ac-Butyl-4.6d'mhrophccol( 0.24 U ppb

699I8-77C 23-May-94 BOBTY4 2-¢c-Bu014,6-0mivopheml( 1.7 U ppb

69948-77C 23-May-44 BOBTY4 3,3'-Dichlotobeotid'me 33.8 U ppb

69948-77C 23-Mq'A4 BOBT74 3.3'.Dimclhylbra>'idim: 3.7 U ppb

69948fi7C 232!>ty44 BOBTY4 3-MethylchobmW¢oe 1.5 U ppb

699d8-77C 23-May-94 BOBTY4 3-Nitromilme 2.3 U ppb

69948-77C 23-MryA4 BOBTY4 4,4'-DDD 0.004 U ppb

699-48-77C 23-May-94 BOBTY4 4,4'-DDE 0.002 L ppb

69948-77C 23-May-94 BOB1Y4 4,4'-DDT 0.001 U ppb

699-48-77C 23-MryA4 BOBTY4 4.6-D-m'Oro-2-methylphenol 1.6 U ppb

699-48-77C 23-May44 BOBTY4 4,6-D'mhn.2-methylpheaol 3.6 U ppb

699-18-77C 23-May-94 BOB1Y4 4-Ammobiphmyl 2.4 U ppb

699-48-77C 23-MryA4 BOB7Y4 4-BmmophenylpheuyleOKr 1.6 U ppb

699-48-77C 23-Mry-94 BOBTY4 4-C61am-F-mahylpbaol 1.3 U ppb

6996"-77C 23-May-94 B6BTY4 4-Cheoru-3.mNry7phaul 1-5 U ppb

69948-77C 23-Mry-94 BOB1Y4 4-Chtotuanilme 1.2 U ppb

699-48-77C 23-May-94 BOBTY4 4-Chlorophcvy4heaylether 1.6 U ppb

699.48-77C 23-May-94 BOBIY4 4-MeWyl-2-pmtmoue 18 U ppb

699-48-77C 23-May-94 BOBTY4 4-Mahy7phcml 1.3 U ppb

69948-77C 23-May-94 BOBTY4 4-Nfuomilme 7.4 U ppb

699-08-77C 23-May-94 BOBTY4 4-Nivophenol 1.4 U ppb

699-48-77C 23-May-94 BOBTY4 4-Niuophcool 3.2 U ppb

699d8-77C 23-May-94 BOBTy4 4-Niuoqoiroline-1axude 3 U ppb

69948-77C 23-May-94 BOBTP4 5-Narom-lobudiuc 3.3 U ppb

69948-77C 23-May-94 BOBTY4 7.12-Dimethylbeazplmthncme 1.2 U ppb

69948-77C 23-May-94 BOBTY4 Acmephthene 1.4 U ppb

69-48-77C 23-May-94 BOBTY4 Aeenaph0iylene 1.7 U ppb

69948-77C 23-May-94 BOBTY4 Aeetooe 21 U ppb

699-48-77C 23-MAy-94 BOBTY4 Aenooivile 51 U ppb

699-48-77C 23-May-94 BOBTY4 Aeemphenoue 1.5 U ppb

69948-77C 23-May-94 BOBTY4 Acrokm 5.7 U ppb
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~•77C 23-May-94 BOBIY4 Acrylmurib 0.93 U ppb

69948-77C 23ALy-9t BOBTY4 Aldffi 0.003 L ppb

699-48-77C 23-Mty-94 BOB1Y4 AIpW-BAc' 0.003 V ppb

699-48-77C 234"y44 BOBIY4 AnOme 1.9 Ti ppb

69948-77C 23-MAyA4 BOBTY4 Ant6nernc 1.6 U ppb

69948-77C 234dry-91 BOBTY4 AfmOe 2.9 U ppb

69948-77C 23•May-Al BOBTY4 Bazme 0.11 U ppb

69948-77C 23-May-94 BOB7Y4 Balo(8)anthr4ceae 1.9 U ppb

6994877C 234Ly44 BOBTY4 Bemc(s)pyeme 1.3 U ppb

69948-77C 23•May-94 BOBTY4 Benzo(b)OuarmWme 1.5 U ppb

69948-77C 23-ALyA4 BOBI'Y4 Benru(Shi)perylme 1.3 U ppb

699-48-77C 23-Mry•94 BOBTY4 Beuu(t)Ouomtheoe IA U ppb

699487/C 23-May-94 BOB1Y4 Benot6inulc 1.9 U ppb

69946•77C 23d,LyA4 B0Biy4 Be6rytalcohul 1.5 U ppb

699-48-77C 23-May-94 BOB174 Beaa-BHC 0.001 U ppb

699-48-77C 23-May-94 BOBTY4 Bi'(2-C6oroethuxy)mnhme 1.3 U ppb

699-48-77C 23•May-94 BOBIY4 BiK2-cLluroelhyl)et6er 1.6 U ppb

69948-77C 23-May-94 BOB1Y4 BW2-ehlorolwptopy))ed¢r 1.7 U ppb

699-48-77C 23-MayA4 BOB174 Bw(2-ahy0,pry0pbOt+ltte 1.1 U ppb

69948-77C 23-May-94 BOB7Y4 Bmmodichlmamtthme 0.16 U ppb

699d8-77C 23-Mry-% BOBTY4 Bmmofonn 0.7 U ppb

699-08-77C 23•MAy-94 BOBTY4 Bory8lenzylphtba4lc 2.4 U ppb

69948-77C 23-May-94 B037Y4 CuboudNOl6de 0.45 V ppb

699-48•77C 23•MaY44 BOBIY4 CubonmincWoride 4.2 L ppb

69948-77C 23-bLy94 BOBTY4 CElonimc 0.042 U ppb

69918-77C 23-MryA4 BOBTY4 Chlorobenzene 0.11 u pp6

699-48-77C 23•M4yA4 BOB7Y4 Chloeobenz0au 5.4 U ppb

699-48-77C 23-May-94 BOB7Y4 Chloroeth.we 0.13 U ppb

69948-77C 23d.LyA4 BOBTY4 Chbrofom 0.81 L ppb

699i8•77C 23-Mry-94 BOBTY4 Cpbcopxne 0.17 U ppb

69948•77C 23-Mry-94 B0B19'4 CRryMe 1.4 U ppb

699I8-77C 23-May-94 BOBIY4 Ccuo4 (methylp6mob) 4.8 U ppb

699-0-77C 23ddry-94 B6H7Y4 DchaaAl' 0.002 U ppb

69918-77C 23-May-94 BOB1Y4 Di-n-Wg'IphlWLte 3 L ppb

69948•77C 23-MryA4 B037'Y4 Dim-ucp'IphiWLte 1.5 U ppb

69948-77C 23-ALy44 BOBTy4 Didbn< 7.5 U ppb
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699I8-77C 23-May-94 BOBTY4 D3euz4a.hlmmraeene 1.4 U ppb

699I8-77C 23-Mry-94 HOBIY4 D7bmmNnm 1.6 U ppb

69948-77C 23-May-94 BOBTY4 Dibromochlorometbme 0.59 U ppb

699-48-77C 23-MaY44 HOHTY4 DOnumomethaue 0.14 U ppb

69948-77C 23-May-94 BOHTY4 DicWOro6i0mmmMme 2.9 U ppb

69948-77C 23-May-94 B0BTY4 Dleldrln 0.002 U ppb

69948-77C 23-May-94 BOBTY4 DklbylphiWlam 5 U ppb

69948-77C 23-May-94 BOBIY4 Dimclhuna 10 U ppb

69A48-77C 23-May-94 B09174 Dimetbyl phOuLm 3.3 U ppb

69948-77C 23-MaY-94 HOB7Y4 DipbenYlaMx 1.7 W ppb

69948-77C 23-May44 BOBTY4 Diaillman 0.076 U ppb

69948-77C 23-bLYA4 HOB7Y4 Fndonillnn1 0.002 U ppb

69948-77C 23-Mry-93 BOBTY4 FndoaulfanH 0.001 U ppb

69948-77C 23-May-94 BOBTY4 I'adomKanmlNis 0.002 U ppb

699I8-77C 23-May-94 BOBTY4 FaBCm 0.004 U ppb

69948-77C 23-MaY44 BOBTY4 Fnd,iOAWehyde 0.004 U ppb

699d8-77C 23-May-94 BOBIY4 Ethyl qanide 3 U ppb

699-48-77C 23-May-94 HOBTY4 Ethylme0ucrylare 0.55 U ppb

699{8-77C 23-May-94 BOBTY4 FihyllffiWmnuIIonate 1.3 U ppb

699I8-77C 23-May-94 BOBTY4 EhyOmma.te 0.21 U ppb

69948-77c 23dday-94 HOB1Y4 Fampppr 3.4 U ppb

699I8-77C 23-MryA4 BOBTY4 Fluutmhcne 1.5 U ppb

69948-77C 23-May-94 BOBTY4 1•tumme 1.6 U ppb

699I8-77C 23-May-94 BOBTY4 Hepneblur 0.002 U ppb

69948-77C 23-May-94 BOB1y4 Hcpucbbw epoxide 0.001 U ppb

699-48-77C 23-May-94 H0131Y4 HerarLlonobmrae 1.2 U ppb

699-48-77c 23-May44 HOB774 Hexacblornbmadiene 1.2 U ppb

69948-77C 23-May-94 HOBTY4 Hetaehlonreyelapenudiene 2.9 U ppb

69948-77C 29-MaY-94 BOBTY4 Heaehionielha0e 1.8 U ppb

699d8-77C 23-May-94 BOBTY4 HsxacElonrpheoe 6.1 U ppb

69948-77C 23-MayA4 H081Y4 Heaaehloropropeae 1.3 U ppb

69948-77C 23-May-94 BOBTY4 lndeoa(1.2.3-ed)pyrtu 1.4 U ppb

699-48-77C 23-May-94 H013f1'4 buburylalcohol 200 U ppb

69918-77C 23-May-94 BOBTY4 botlxm 1.4 U ppb

69918-77C 23-May-94 H08fY4 Lophoronc 1.2 U ppb

699I8-77C 23-May-94 BOBTY4 ILmaOulc 4.5 U pPb
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69918•77C 23-M,y-91 BOBTY4 Kepme 4.1 U ppb

699-48-77C 23•MiY44 BOBTIC4 Ee7atoe 7.7 U ppb

69948-77C 23-MAY-94 BOn1Y4 MetWeryMmi¢ne 0.58 U ppb

69948•77C 23-Mry-94 BOnTY4 Medupl•rileoe 2.5 U ppb

69948•77C 23-MayA4 B0BTY4 Me6uxychloc 0.022 U ppb

69948-77C 23ddayA4 BOn7Y4 MetLylloJide 0.1 U

699•48-77C 23•Mry44 BOBTY4 McMyl bn^mide 0.57 U

69948-77C 23•MryA4 HOH7Y1 Metlyvlchlodde 0.15 U

699•48T!C 23d^by44 BOBTY4 Metbyl ethyltee 20 U

699I8•77C 23-MayA4 HOnTY4 Me6p9IDC6udYltte 0.26 U

69948-77C 23•May-9^ BOBiY4 Methyl mcthmad[ouue 1.1 U

j

69948•77C BOB1Y4 Methylpanlhbn 0.3 U

699.t8-77C 23-MryA4 BOBTY4 MelLykx chlufidc 1.3 BL

69948•77C 23-MryAt HOB1Y4 N-Nlbao-mm-dipmpylmme 2 U ppb

699a8-77C 23-Mry-94 BOB1Y4 N-NYrawdi-n-bug9^me 5.5 U

69948-77C 23-May-91 BOnTY4 N-N@aodkthylmme 1.4 U ppb

69948•77C 234Ly-94 BOBTY4 NNkrmod®ethylmmo 1.2 U ppb

69948-77C 23-MAY-94 nOBTY4 N-NpcuwllpLeDylmme 1.6 U ppb

6994877C 23-MAY-94 BOBTY4 N•NftwmrcWylelhy)®ioe 1.1 U 9pb

69948•77C 23-MayA4 HOBIY4 N-Nloo'wvorybnline 1.5 U ppb

69948-77C 23-Mry-94 BO37Y4 N-NiOowp'ryeddme 3.8 U ppb

699I8-77C 23-MryA4 nOn7Y4 NBphWHene 1.2 U ppb

69948-77C 23-Mry-94 BOn7Y4 Niuobcumoe 1.2 U ppb

69948-77C 23•Mry-94 nOn7Y4 N@racpyrrolid'vne 1.5 U ppb

699-48-77C 23-MAY-94 HOB1Y4 O1O.O-Triethylphury6oroWiwt 1.9 U ppb

699d8-77C 23-MryA4 BOBTY4 O.O-0ieN)t0•2-pyntinylpbap 2.7 U ppb

69948fi7C 23-May-94 BOBTY4 PCDDs 0.091 U ppb

699-48-77C 23-MAY-94 HOn7Y4 PCDFa 0.11 U ppb

699I8-77C 23-MAY-94 BOSPY4 Parnhion 2.7 U ppb

699-48-77C 23-Mry44 B0n1Y4 Penuchlorabeazme 1.4 U ppb

69948-77C 23-MAY-94 BOBTY4 Penueh)oroelhme 1.6 U ppb

699148J7C 234ryA4 BOnTY4 AnucL)orooicabemme(PCNB) 1.3 U ppb

699-48•77C 23-MAY-94 nOBTy4 Paucbloraphmol 1.7 U ppb

699ie-77C 23-Mry-96 BOBTY4 Phcoacetio 1.8 U ppb

699-48-77C 23-MaY41 BOBTy4 PLmmthn.x 1.6 U ppb

69948-77C 23•MaY44 BOBTY4 Pbemi 0.5 U ppy
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69918-77C 23-ALyA4 BOBTY4 Phenol 0.57 U ppb

69948-77C 23-May-94 BOBTY4 FLorne 0.033 U ppb

699-08-77C 23-May-94 BOBT74 Prmmidc 4.5 U ppb

699d8-77C 23MayA4 BOBTY4 Pyrene 1.6 U ppb

699-48-77C 23-May-94 BOBTY4 Pyridme 1.4 U ppb

69948-77C 23-MayA4 BOBTY4 SA6FO1 1.4 U ppb

6994e-77C 23-Mry-94 BOBTY4 Sryrme 0.081 U ppb

69948-77C 23-May-94 BOBTY4 Temv.bloneWme 0.13 U ppb

69948-77C 23-MayA4 BOBTY4 TeMohlurophennb 1.4 U ppb

69D18-77C 23-ALyA4 BOBTY4 TeuanbyldmdopYrophnPlak 2.6 U ppb

69948-77C 23-Mry-94 BOBTY4 TemlhydroGnm 2.8 U ppb

699I8-77C 23-May-94 BOBTY4 Tod¢ne 0.12 U ppb

69948-77C 23-May-94 BOBTY4 Total or8aok arbcn 320 U ppb

69948-77C 23-May-96 BOBTY4 TouloTaokWlnBen 6.9 ppb

699-48-77C 23-May-94 BOBTY4 Toxaphene 0.7 U ppb

699I8-77C 23-Mry-94 BOBTY4 Trumyl Phosphate 3.9 U ppb

69948-77C 23ddry-94 BOBTY4 TYiohlorocOKae 0.11 U ppb

69948-77C 23-May-94 BOBTY4 TrkhlorunmoDuommelhme 1.1 U ppb

699-48-77C 23-MayA4 BOBTY4 Tricbkropheooh 2.1 U ppb

699-48-77C 23-DLy-94 BOBTY4 Trlv-2-ehLnvel6ylp6oryhxe 2.2 U ppb

699-48-77C 23-May-94 BOB7Y4 V6rylacemte 3.1 U ppb

699.18-77C 23-May-94 BOBTY4 VmylUJolide 0.14 U ppb

69948-77C 2344ayA4 BOBTY4 Xykneell,n1) 0.17 U ppb

69948-77C 23-Mry-94 BOBTY4 aDykhloride 0.27 U ppb

699I8-77C 23-ldry-91 BOBTY4 al0a.4ha-Dimelhylphmelhyla 7.5 U ppb

699I8-77C 23-May-94 BOBIY4 ek-1.3-Dichkvoptepeo.e 0.16 U ppb

699I8-77C 23bLy-94 BOBTY4 eimma-BIIC(lbdm) 0.002 U ppb

699-48-77C 23-MayA4 BOB774 m-Clewl 6.3 XU ppb

699-48-77C 23-May-94 BOBTY4 m-diouroheomne 1.3 U ppb

69948-77C 23-Mry46 BOBTY4 o-Toloidinc 5.4 U ppb

6994847C 23-bLy94 BOBT74 p-Dmehylmmmzobcm•,ae 1.4 U ppb

69948-77C 23-bLyA4 BOBTY4 ppPbenyknediamioe 2.6 U Vol,

699-48-77C 23-May-94 BOBTY4 rym-Trmilmbmrev< 3.2 U ppb

69948-77C 23-May-94 BOBTY4 vw-1.3-Uichkmploreoe 1.8 U ppb

69948-77C 23-bLyA4 BOBTy1 ema-1,4-dichkm-2-barcae 0.53 U ppb

69948-77C 23-May-94 BOB1Y5 Tout organic nNw 320 U ppb
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699-48-77C 23-May-94 H0B1Y5 TaalurltanlcLdoBm 7.2 ppy

699I8-77C 23-MryA4 BOBIY6 Total a8anic wbw 320 U ppp

69948-77C 23-ALY-94 BOBTY6 Tutul organic hdu8m 11.4 ppp

69948-77C 23-May-94 BOB7Y7 Tunl or8anie nchm 320 U ppb

69948-77C 23-May-94 &1BTY7 Total organic hab8ec 19.1 ppb

699I8-77C 10-AneA4 BIK:1N8 1.1.1.2-TcvaeLbroctLme 0.2 U ppb

699I8-77C 10-AV844 BOC7N8 1,1,1-TricWoraethaoe 0.28 U ppb

699-48-77C 10-AV8-94 &K;/N8 1.1,2,2-TcuachbroeWme 0.23 U ppb

699648-77C 10-Aa8A4 BOC1N8 1,1,2-TricWoronhme 0.23 U ppb

699-4847C 10-Aug-94 BfN'7N8 1,1-DkLlntueWme 0.14 U ppb

69948-77C 10-Au8-94 BOC7N8 1,1-Diehlotcelheae 0.36 U ppb

699d8filC 10-AV844 B0C7N8 1,2.3-TcicObmpmpme 1.9 U ppb

69948-77C 10-Av8-94 BOC7N8 1.7,4,5-Teasehloro6emae 1.3 U ppb

69948-77C 10-AU8-94 BO('/NB 1,2,4-Tlichlmobtaxme 1.8 U ppb

699-48-77C' 10-Av8A4 HOCJNB 1.2-Dbrorta-3rbbmpropme 3.9 U ppb

69948-77C 10-Aug-94 BOC7N8 1.2-DtbtomoetWne 0.13 U ppb

699I8-77C 10-AUS-94 BOC7N8 1.2-DirbLnob®e 1.3 U ppb

69948-77C 10-Au844 &IC7N8 1,2-Dklilmotlbme 0.29 U ppb

69948-77C 10-AVe44 HOC7N8 1,2-Dir7Jnmethme 0.65 U ppb

699I8-77C 10-AuEA4 BOC7N8 1.2-Dlcplacop[opane 0.19 U PP6

69948-77C 10-AV844 B(K7N8 1.3-Dithiorobermoo 1.3 U ppb

699de-77C 10-Aug44 BOC7N8 1,4-Dk6lumbwetx 1.2 U ppb

69948-77C 10-Au8A4 BOC7N8 1,4-Diosane 88 U ppb

699I8-77C 10-AV8-94 BOC7N8 1,4-N.phup®une 0 V ppb

699-48-77C 10-Aug44 BOC7N8 1-Hutmoi 76 U ppb

699-48-77C 10-Aug-94 BOC7N8 1-Nrylvhytmme 2.6 U ppb

699d8-77C 10-AU8-94 BOC7N8 2,3,4,6-TcuaeLbrophmol 1.7 U ppb

69948-77C 10-Aug-94 BOC7N8 2,3-7,8-TCDD 0.00S U ppb

699-48-77C 10-Aug-94 BOC7N8 2,4.S-T 0.018 U ppb

699-48J7C 10-Aug-94 ffiK'7N8 2,4,5-7P 0.015 U ppb

699i8-77C 10-Aue-94 HOC7N8 2,4.5-Trichbmphmol 2.7 U ppb

699-48-77C 10-An8-94 BOC7N8 2,4,6-TrichbrapOmol 1.6 U ppb

69948-77C 10-Au844 HfK."7N8 2,4,6-TtichlotopLmol 2.9 O ppb

699-48-77C 10-Aue-94 BOC7N8 2,4-D 0.052 U ppb

69948-77C 10-An8'94 HOC7N8 2,4-DleLinmpheuol 1.3 U ppy

699I8-77C 10-Aug-94 &K'7N8 2,4-DicLlntvpLaol 1.5 U ppy
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6D948-77C 10-A98A4 BOC7N8 2.4-Dimelhylpbeool 13 U ppb

69948-77C 10-An8-94 BOC7N8 2,4-D=thylpheool 1.8 U ppb

69948-77C 10-AuBAI BOC7N8 2,4-D'mitnVheool 1:8 U ppb

699I8-77C 10-AU8-94 BOC7N8 2.4-Do.hrophrml 2.3 U ppb

69948-77C 10-Ap8-94 BOC7N8 2,4-Dhtivutolome 1.9 U ppb

69948-77C 10-AVe-94 B(K'7N8 2.6-DiebWtupheml 2.2 U pyb

69948-77C 10-AV8A4 BOC7N8 2,6-Dkhlnraphcuol 8.2 U ppb

69948-77C 10-AUe44 BOC7N8 2,6-Dhtitmmbxae 1.3 U ppb

69918-77C 10-Au8-94 BOC7N8 2-AceryWnmcBuorme 1.8 U ppb

69918-77C 10-AU8-94 BOC7N8 2-Chlomnaphthtlepc 3.5 U ppb

699-48-77C 10-Aue-94 BOC7N8 2-Chlcrnphmol 1.5 U ppb

699I8-77C 10-AUe-94 BOC7N8 2-Chloruphencl 1.8 U ppb

69948-77C 10-Au8A4 BOC7N8 2-Hexmone 0.52 U ppb

699-48-77C 10-Au844 BOC7N8 2-MeWyhupbiJ>veae 1.2 U ppb

699I8 77C 10-AVe44 BOC7N8 2-A4tlryiphcml 1.9 U ppb

699I8-77C 10-AU8-94 BOC7N8 2-NryhW)Imioc 4A U ppb

699-48-77C 10-Aue-94 BOCIN8 2-NSmenilme 2 U ppb

699I8-77C 10-Aug-94 BOC7N8 2-Nkophennl 1.6 U ppb

699-48-77C 10-Au8-94 BOC7N8 2-Nhmphenol 1.7 U ppb

69948-77C 10-Au6-94 BOC7N8 2-P1wl'mc 1.6 U ppb

699-18-77C 10-AU8-94 BOC7N8 2.ec-Bun'1-4,6-0mdmopheml( 0.24 U ppb

699-48-77C 10-Aug-94 BOC7N8 2aec-Bu0'1-4,6d'mi¢uphcpol( 1.7 U ppb

699-48-77C 10-AU844 BOC7N8 3.3'-Dkhlatabeozidhte 33.8 U ppb

699I8-07C 10-AV8A4 BOC7N8 3,3'-DIDICIbyBlemi6ine 3.7 U ppb

69948-77C 10-Aug-94 BOC7N8 3-MethylcholmWrne 1.5 U ppb

69948-77C 10-AV8-94 BOC7N8 3-NWoclilme 2.3 U ppb

699I8-77C 10-An8-94 BOC7N8 4,4'-DDD 0.004 U ppb

699I8-77C 10-Aug-94 BOC7N8 4.4'-DDF. 0.002 U ppb

699i8-77C 10-AC8-94 BOC7N8 4,4'-DDT 0.001 U ppb

699-48-77C 10-Ao8-94 BOC7N8 4.6-D'miln,-2-methylpheaol 1.6 U ppb

699-48-77C 10-An8A4 BOC7N8 4,6-D'mbro-24nethylphmol 3.6 U ppb

69948-77C 10-Aue-94 BOC7N8 4-Ammchipheoyl 2.4 U ppb

69948-77C 10-Aug-94 BOC7N8 4-Bromophmyip6vyledxr 1.6 U ppb

69948-77C 10-Aug-94 BOC7N8 4-Chloro-.;-mnhylphenol 1.3 U ppb

699I8-77C 10-Aae-94 BOC7N8 4-Chbro----methylphenol 1.5 U pyb

699-48-77C 10du8-94 BOC7N8 4-Chloroanilme 1.2 U pph
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699.48-77C 10-Au8-9a BOC7N8 4-Chlomphmylphmylether 1.6 u ppb

699.48-77C 10-Av8-94 BIK•7N8 4-Mdhyl-2pmwme 18 U ppb

699W8-77C 10-AueA4 BOC7N8 4-Methylphenol 1.3 U ppb

69948-77C 10-Aug-94 BOC7N8 4-Naromilmc 7.4 U ppb

69948-77C 10-AU8-94 BOC7N8 4-Ninuph,vol 1.4 Ti ppb

69948-77C 10-AV8-94 BOC7N8 4-Naophcml 3.2 U ppb

699d8-77C 10-AUe-96 B0C7N8 4-Niuoqoiooymedoxide 3 U ppb

699I8-77C 10-AU8-94 BOC7N8 5-Ngom•tahdNne 3.3 U ypb

69948J7C 10-AU8A4 BOC9N8 7.12-Dao^tihyfiemjt)mthncae 1.2 U ppb

69948-77C 10-AVe-94 BOC7N8 ActuepbWme 1.4 U ppb

699-46-07C 10-AV8-94 BOC7N8 Aer.wphthylene 1.7 U ppb

699I8-77C 10-Aug-94 BOMB Aeetone 2.6 U ppb

69948-77C 10-Au8-94 BOMB Aoeron'urile 2.3 U ppb

699I8-77C 10-AV8-94 B0C7N8 Acerophrnooe 1.5 U ppb

69948-77C 10-AO8-94 BOC7N8 Acmlem 6 U ppb

69948-77C 10-Aue-94 BOCIN8 Aerylouitrilc 1.7 U ppb

699-48-77C 10-AneA4 BUC9N8 Aldtm 0.002 U ppb

699-48-77C 10-AU8-94 BoC7N8 Alpy-BHC• 0.003 U ppb

69948-77c 10-AUe-94 BOC7N8 Acilme 1.9 U ppb

699148-77C 10-Aa8-04 BOC7N8 AnWacenc 1.6 U ppb

699I8-77C 10-AU8A4 BOCIN8 Anmhe 2.9 U ppb

699I8-77C 10-Au8A4 BOC7NB Bazae 0.14 U ppb

699-48-77C 10-AU8A4 BOC7N8 BazopynWtceae 1.9 U ppb

69948-77C 10-Av8-96 B0C7N8 Bam(t)pyRm 1.3 U ppb

699-48-77c 10-Aue-96 BOC7N8 Beoia(b)Bootmthrne 1.5 U ppb

69918-77C 10-Aug-94 BOC7N8 Bam(SAilperyleac 1.3 U ppb

699I8-77C 10-AVeA4 B0C7N8 Beuza(k)tluolmheue 1.4 U ppb

699-48-77C 10-Aae-94 BOMB BeaaoWivcle 1.9 U ppb

699-48-77C 10-Au8A4 BOC7N8 Bmxylalcuhol 13 U ppb

699-48-77C 10-Ac8A4 BOC7N8 Bcu-BHt' 0.001 U ppb

699I8-77C 10-AOeA4 B0C7N8 Biu(2-ChoraethoxyhneWme 1.3 U ppb

69918-77C 10-Au8-99 BOC7N8 BiR2-chlnrathy0ether 1.6 U ppb

699,48-77C 10-AuBA4 BOC7N8 Bis(2-chlmoi,opropyBcher 1.7 U ppb

69948-77C 10-AV8-94 BOC7N8 Bu(2-ethylhacypphthWm 1.1 U ppb

699i8-77C 10-Au8-94 BOC7N8 Bmow6ichbmmeNmc 0.61 U ppb

69948J7C l0-AUBA4 B0C7N8 Bmmofomt 0.26 U ppb
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69948-77C 10-AuBA4 BOC7N8 BarylbenzylphthaLrc 2.4 U ppb

69948-7IC 10-AV6-91 BOC7N8 Cefim disulOde 0.32 U ppb

699•48-77C 10-Aa8-94 B0L7N8 Cnban teuacbloride 4.4 L ppb

699-48-77C 10-Au8'94 BOC7N8 Cblardme 0.042 U ppb

69948-77C 10-AU8-94 B0C7N8 Chlmobenuae 0.16 U ppb

69948-77C 10-AVe-94 B0C7N8 Chlorobn¢Wrc 5.4 U ppb

699-48-77C 10-Au6A4 BOClN8 Cbloroethwe 0.4S U ppb

69948-77C 10-Au8-94 BO(.7N8 Chlorofbm 0.76 L ppb

699-48-77C l0-Aue-94 BOC7N8 Cbloropnve 0.61 U PPb

699-48-77C 10-Aue'I4 BOC7N8 Chryane 1.4 U ppb

699d877C 10-AUa-94 BOC7N8 Clnoh lmethylphenoh) 4.8 U ppb

699-48-77C 10-Aue-9t HOC7N8 Dclu-BHt• 0.002 U ppb

69948-77C 10-Au6A4 BOC7N8 Di-n-0urylphtlu^re 1.8 U ppb

699-48-77C 10-AU8-94 B0C7N8 Di-uoarylphthWre 1.5 U Ppb

699d8-77C 10-Au8-91 B0C7N8 DioWtc 7.5 U ppb

699I8-77C 10-Aug-94 H0C/N8 Dibenrla.hj .nm••t= 1.4 U ppb

699I8-77C 10-Au844 BOC7N8 Dibevofn'm 1.6 U ppb

699I8-77C 10-Aug-94 BM."7N8 Dibmmoclilorcmcthaoe 0.16 U ppb

69948-77C 10-Au8-94 HOC7N8 Dibromomethme 0.15 U ppb

699.48-77C 10-AU6-94 BOC.'/NB Dichlorali0ooromefhme 0.45 U ppb

699-48-77C 10-AU8A4 BOC7N8 Dieldrio 0.002 U ppb

699-48-77C 10-Au8-94 B(N;7N8 Die[hylphthWtc 5 U ppb

69948-77C 10-Aue-94 BOC7N8 Dimethoen• 10 U ppb

695-18-77C 10-An844 BOC7N8 D1meWyl phWa4te 3.3 U ppb

69948-77C 10-Aue-96 BOC7N8 DiphenyL=tmc 1.7 YU ppb

699-48-77C 10-AU8-94 BOC7N8 D'uulfaan 0.076 U ppb

69948-77C 10-Au6-94 BOC7N8 Fndomlfan I 0.002 U ppb

69946-77C 10-An8A4 BOC7N8 FsdaullonD 0.001 U ppb

69948-77C I0-Aub-94 BOC7N8 Fadwulfanwifue 0.002 U ppb

699I8-77C l0-Au8-94 HOCiN8 Fadrm 0.004 U ppb

699•48-77C 10-Au8-96 BOC7N8 FadrmAldehyde 0.004 U ppb

699-48-77C 10-AUe44 BOC7N8 Ethyl oyanide 3.2 U ppb

699-48-77C 10-Aug44 BOC7N8 Ethyl meduuyhm 0.18 U ppb

699I8-77C 10-Au844 BOC7N8 Fihylme0uuaulfouu: 1.3 U ppb

699d8-77C 10-AU844 BOCiNe Fihylbeuzcne 0.32 U ppb

69948-77C 10-Aug44 BOC7N8 Famphut 3.4 U ppb
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6994E?7C 10-AUEA4 80C7N8 FLwjmthrne 1.5 u ppb

699-48-77C 10-AuEA4 BIN.7N8 F7uo>me 1.6 u ppb

69948-77C 10-AvEA4 BOC7N8 Hepucblur 0.002 u ppb

69948-77C 10-Aug-94 BOC7N8 Hepne6krepmddc 0.001 U ppb

699-48-77C 10.AUg-94 BOC7N8 HexacMorobeorme 1.2 U ppb

6994E-77C 10-AU8-94 H0C.7N8 HeracbkrotBUWime 1.2 U ppb

699648-77C 10-AuE-9e BOC7N8 Hexablorurycbpmntbrnc 2.9 U ppb

69948-77C 10-Aug-94 BOC7N8 Hexaebloroethmc 1.8 U ppb

699-48-77C IO-Aug-94 BOCIN8 Heracbbrapbeue 6.1 u ppb

699-48-77C 10-AnEA4 BOC7N8 Hauchloropropeue 1.3 U ppb

699-46-77C 10-Aug44 &K.-/NB Iodmc(1.2.3eA)pyrme lA U ppb

699I8-77C 10-AUEA4 BIK;INB Lobmylmlcobol 58 U ppb

69948-77C 10-AU8-94 BOC7N8 Lodcm 1.4 U ppb

6991-48-77C IO-Aug-94 BOC7N8 Lephomne 1.2 U ppb

699d8-77C 10-AuE-94 H0C7N8 ItouSulc 4.5 U ppb

699-48-77C 10-Au8-94 BOC7N8 Bcpcue 4.1 U ppb

699I8-77C IO-Aug-94 BOC7148 Kapae 7.7 U ppb

69948-77C 10-Aug-94 BOC7N8 MetWnybmhdk 1.5 U ppb

69948-77C 10-AvEA4 BOC7N8 Me6upynlene 2.5 U ppb

699-48-77C 10-Aa844 BOC/N8 MetlaxycWor 0.022 -U ppb

699I8-77C 10-AU8-94 B0C7NB Me16ylIalide 0.14 U PPb

699I8-77C 10-AuEAe BOC7N8 Mabyl bmmide 0.31 U ppb

69M8-77C IO-Aug-94 B0C7N8 Metbylchloride 0.43 U ppb

69949A7C 10-AuEA4 BOC7N8 MethylethylYctaue 14 U ppb

699-48-77C 10-Aue44 HOC7N8 Met6ylmctbacryWe 0.41 U ppb

69948-77C IO-Aug-94 BIK:7N8 MeOrylmctWoemlfwate 1.1 U ppb

699-48-77C 10-Au844 BOC7N8 Melhylparnhicn 0.3 U ppb

699I8-77C 10-AUE'94 BOC7N8 McOrykn, chloride 0.68 BL ppb

699A8-77C 10-Au8-94 B0C7N8 N-Nivun-dbu-diptopylmme 2 U ppb

699.t8-71C 10-AU8-94 BOC7N8 N-Nimtuwli-u-bmyl®me 5.5 U ppb

69946-77C IO-Aug-94 BfK'7N8 N-Nlumwliethylmme 1.4 U ppb

69948-77C 10-AUe-90 HOC7N8 N-NtrroaWimnEylmme 1.2 U ppb

699d8-77C 10duE-94 BOC7N8 N-Nennxlipbmylmme 1.6 U ppb

699-48-77C 10-Aug44 HOC7N8 N-Nitmuimelhyklhylunme 1.1 U ppb

69948-77C 10-AuE-94 EOC71'I8 N-Nurowmacpholme 1.5 U pp6

69918-77C 10-AuE44 BOC'7N8 N-NitmHipiperld'me 3.8 U ppb
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69948-77C 10-Aa8-94 &K'7N8 Nmpbthelene 1.2 U ppb

699d8-77C 80-AU8-94 BOC7N8 Nitrobemcne 1.2 U ppb

69948-77C 10-Aug-94 B0C7N8 Niumopynolid'me 1.5 U ppb

699^8-77C 10-AUBAt HOC7N8 O.O.O-Trfet6ylphapbmothion 1.9 U ppb

699^8-77C 10-Au846 H0C7N8 O.O-0ieO^ylO-2-pyntarylphap 2.7 U ppb

69948?/C 10-Aug-94 BfK.-!NB PCDIk 0.091 u p9b

699I8-77C 10-Au8-04 HO(:1N8 PCffi3 0.11 U ppb

69948-77C 10-Aug-94 BOC7N8 Parathion 2.7 U ppb

69948-77C 10-AV8-94 BO(,7N8 PepucWorobenzelle 1.4 U ppb

69948-77C 10-Aae-94 BIK.7N8 PeuucWoroethame 0.51 U ppb

69948-77C 10-Aug-94 HOL'1N8 Pevaebkronrtmbarme(PCNB) 1.3 U ppb

69948-77C 10-AVBA4 BOC7N8 PmncNoropBeol 1.7 U ppb

69918-77C 10-AV8-91 H0C7N8 Pyen.tttin 1.8 U ppb

699-48-77C 10-Aug-94 HIIC/N8 Pbmmthtex 1.6 U ppb

699-48-77C 10-Au8-94 &N7N8 PLeml 0.5 U ppb

69948-77C 10-AUe-91 BOC7N8 Pheael 0.57 U ppb

699I8-77C 10-Aae-94 &K:7N8 pLomue 0.033 U p9b

699-48-77C 10-Au8-94 BIX,7N8 Ptc6®idc 4.5 U ppb

699-48-77C 10-Aug-94 BOCIN8 pytcne 1.6 U ppb

69948-77C 10-Aoe-94 HOC7N8 pyrid'me 1.4 U ppb

699-48-77C 10-AU894 B0C7N8 S86o1 1.4 U ppb

699-48-77C 10-Aug-94 HOCIN8 Styrme 0.55 U ppb

699-48-77C 10.Aue-94 BOC7N8 Tetncbioronheae 0.38 U ppb

69949J7C 10-AueA4 B0C7N8 Tecalilompbeouls lA U ppb

69948-77C 10-Aug-94 ffiI(:iNB TetnnbyldtlhbpytophapWte 2.6 U ppb

69948-77C 10-AV8A4 BOC7N8 Tertabydm6am 4.3 U ppb

699.48-77C 10-An8-94 BOC7N8 To6oeae 0.23 U ppb

699-48-77C 10-Aug-94 BOC7N8 Toul otEmk ucben 320 U ppb

699.48-77C 10-Au8A4 BOC7N8 Total m8enk Wleaen 8 ppb

69948-77C 10-AV8-90 BOC7N8 Toxapbenc 0.7 U ppb

699-48-77C 10-Aa8-9t &K'7N8 Tdburyll7wphem 3.9 U ppb

69948-77C 10-AV8A4 HOC7N8 1}kbloroc0u¢e 0.27 U ppb

699d8-77C 10-AUeA4 BOC7N8 TricWorumonofliwmmethme 0.21 U ppb

699I8-77C 10-AU8-94 BOC7N8 TtieWoropbeoo6 2.1 U ppb

69918-77C 10-Aug-94 BOC7N8 Ttu-2ahb,methylPhoplwe 2.2 U ppb

59948-07C 10,Aa8-94 BOC7N8 Vmylueute 2.7 U ppb
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699-48-77C 10-Aa8A4 BOC7N8 VmylcWuride 0.39 U ppb

69948-77C 10-AV8A4 BIICiNB Xykoes Oonl) 0.45 U ppb

6994847C 10-tm8-94 BOC7N8 allykhlori6e 0.42 U ppb

69948-77C 10-Ang-94 BOC7N8 dpW,Yplu-D®eWylp6methyL 7.5 U ppp

69948-77C 10-AU8-94 BOC7N8 dt-L3-DiWbmpmpeoe 0.17 U ppb

69948-77C 10-AVBA4 BOCJNB eammuma-BUC (Iind®e) 0.002 U ppb

69948-77C 10-Ang-94 &K'7N8 m-C1nol 6.3 XU ppb

699•48-77C 10-Au8-91 HIK;7N8 m-0mivohemeac 1.3 U ppb

699•46-77C 10-lm8A4 &IC7N8 o-Toloidine 5.4 U ppb

699-48-77C 10dn8-94 BOC7N8 p-Dimet6ylmmounbem.enc 1.4 U ppb

699-48-77C 10-Mt8-94 BOC7N8 p8lrnylwudimine 2.6 U ppb

699-48-77C 10-A08-94 B0C7N8 rym-TmiOObr.azeoe 3.2 U ppb

69948-77C l0due-94 HO(")N8 rrams-1.3-biaLiompm9eoe 0.16 U ppb

699•48-77C 10-Ang-94 HOC7N8 vw-1,4-qicbtom-2-6uCae 2.2 U ppb

699d8-77C 10-Aug-94 BOC7N9 ToolorEuniccubon 320 U ppb

699,48-77C l0-Au8-94 HOC7N9 Total orFanic halogen 8.1 ppb

69948-77C 10-Aug-94 B0C7P0 Total organic cubon 320 U ppb

699I8-77C 10-/m8-94 &N,'/PO ToWnrEanichek8m 20 ppb

699-48-77C 10-Aug-94 B(N,'7P1 Ton1 or8aoic carbon 320 U ppb

69948-77C 10-Ang-94 HfK•7P1 Tolal organic halogen 10.3 ppb

699-48-77D 23-Mq-94 BOBTY9 1,1,1.2-TcOaehbmethme 0.29 U ppb

69948-77D 23-Mry-94 BOBTY9 1.1,1-T[ichlooeWme 1.1 L ppb

69948-77D 23-MryA4 BOBTY9 1,1.2,2-TcvacLbmethme 1.1 U ppb

699-48-77D 23-May-94 B0B1Y9 1,1.2-TriNtk[aethme 0.16 U ppb

699-48-77D 23-Mry-94 HOBIY9 l.l-DichA,methtme 0.082 U ppb

699-08-77D 23-ALy-9e BOBTY9 1,1-Dkhlomc0me 0.63 U ppb

699-08-77D 23-Mry-94 BOBTY9 1,2,3-Ttic6btopropme 0.25 U PPb

699-48-77D 23-Mry-94 B(OSTY9 1,2,4,5-TcOacLlorobeaxme 1.3 U ppb

69948-77D 23-Mry-94 BOBTY9 1.2.4-Trichlmobeoxme 1.8 U ppb

69948-77D 23-May-94 BOB1Y9 1.2-D1tumo-3-chkm9mpme 1.1 U ppp

69948-77D 23-May-94 BOBTY9 1.2-DmranweWame 0.15 U ppb

699d8-77D 23-A/ayA4 BOBTY9 1,2-DkWutcbemme 1.3 U pyy

69948-77D 23-ALyA4 BOBTY9 1,2-Dithinmahme 0.15 U ppb

69948-770 23-MryA4 HOB7Y9 1,2-DlchlumclEene • 0.21 U ppb

699-48-7ID 23-ALy-94 BOBTY9 1.2-Dkhlnmpropaoe 0.13 U ppb

699{8-77D 23-21Sy-94 BOBTY9 1.3-Dicblumbemme 1.3 U ppy
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69948-77D 23-May-94 BOBTY9 1,4-Diehlutobmzese 1.2 V ppb

699J8-77D 23-May-94 BOB7'Y9 1,4.Dioa.me 180 U ppb

699I8-77D 23-May-94 BOBTY9 1,4-Naphtoq®me 0 U ppb

699-48-77D 23-Mry-94 BOBTY9 1-Butmol 170 U ppb

69948-77D 23-May-94 BOBIT9 1-N^phthyl®oe 2.6 U ppb

69948-77D 23-Mry-94 BOBIY9 2.3,4.6.Tcttachbmpheaol 1.7 U ppb

69948-77D 23-MryA4 BOBTY9 2.3,7,8-T('DD 0.005 U ppb

699-48-77D 23Mry-94 B03IT9 2,4,5-7 0.018 U ppb

699I8-77D 23-May-94 BOBTY9 2.4.5-1P 0.015 U ppb

699,48-77D 23-May-94 BOB1Y9 2.4,5-1Hchblcphmol 2.7 U ppb

69948-77D 23-Mmy-94 BOBTY9 2,4,6-'hichkropbaoi 1.6 U pph

69948-77D 23-Mry-94 BOBTY9 2,4,6-'hichlotupbeacl 2.9 U ppb

699J8-77D 23-May-94 BOBTY9 2,4-D 0.052 U ppb

699I8-77D 23-MaY-94 B031Y9 2,4-Dichlompbencl 1.3 U ppb

699.48-77D 23-Msy-94 BOBTY9 2,4-Dicbbnvphaol 1.5 U ppb

69948.771) 23-Mry-94 BOBTY9 2,4-DimeihY4haul 1.5 U ppb

699.48-77D 23-May44 BOBTY9 2,4-D'mxWYlphmol 1.8 U ppb

699.48-77D 23-May-94 BOBIY9 2,4-D'mitmpbeml 1.8 U ppb

699-48-77D 23-May-94 BOBTY9 2,4-D-mivapheuol 2.3 U ppb

69948-77D 23-Mry-94 BOBIY9 2.4-D'mhnxnh^ 1.9 U ppb

699-4847D 233«LY-94 BOBTY9 2.6-Dkhhtmphenol 2.2 U ppb

699-48-77D 23.MaY-94 BOBTY9 2.6-Dkhluropheaol 8.2 U ppb

69948-07D 23-May-94 BOBTY9 2,6-D'mimxolome 1.3 V ppb

699-48-77D 23-May-94 BOBiT9 2dcerylammo0uccene 1.8 U ppb

69948-77D 23-Mmy44 BOBI'Y9 2-ChbrauphiWlepe 3.5 U ppb

699I8-77D 23-May-94 BOBTY9 2-Chloropheml 1.5 U ppb

699I8-77D 23-Mry-94 BOBTY9 2-Chlurophencl 1.8 U ppb

69948-77D 23-May-94 B037Y9 2-Hexmone 12 U ppb

699.48-77D 23 b4y-94 BOBTY9 2-Mc(hYhuphthdme 1.2 U ppb

699.48-77D 23-Mry-94 BOBI'Y9 2-Mnhylphcnoi 1.9 U ppb

699I8-77D 23-May-94 BOBTY9 2-Naphth) l®me 4.4 U ppb

69948-77D 23-MaYA4 BOBTY9 2-Nhmutilme 2 U ppb

699.48-77D 23.Mry-94 BOBTY9 2-NhrophLvul 1.6 U ppb

699I8-77D 23-Mry-94 HOBTY9 2-Nhrophtvol 1.7 U ppb

69948J7D 23-MryA4 B0B179 2-Picolmc 1.6 U ppb

699.48-77D 23-Mry-94 BOB1Y9 2aee.BuO1-4.6-0ioircophaol( 0.24 U ppb
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69948-77D 23-May-94 BOBTY9 2tiec-Buq9-4.6d'mitropheooq 1.7 U ppb

699-I8-77D 23-May-94 BOBTY9 3,3'-Dichlombcmidme 33.8 U Wb

69948-77D 23-Mry-94 BOBIY9 3,3'-D®elhyAeffidme 3.7 U Ppb

69948.77D 23-MaY44 BOBTY9 3-Mcthylcholmtlume 1.S U ppb

69948-77D 23-May-94 BOBTY9 3-Nivomilme 2.3 U PP6

69948-77D 23-MEyA4 BOBTY9 4,4'-DDD 0.004 U ppb

69948-77D 23-May,94 BOBTY9 4.4'-DDE 0.002 U pyb

69948-77D 23-Mry-94 BOBTY9 4,4'-DDT 0.001 U PPb

699"-77D 23Mry'A4 BOBTY9 4.6-D'mhro-2-melhylpheml 1.6 V ppb

69948-77D 23-May-94 BOBTY9 4.6-Dmun4-mnhylpbcnol 3.6 V ppb

699-48-77D 23-May-94 BOBTY9 4-Ammobiphmyl 2.4 V pPb

69948-77D 23-Mry-94 BOBTY9 4-BlamophmylpheaYlethcr 1.6 U ppb

69948-77D 23-May-94 BOBRY9 4-Chicro-:-mqhYlPhenol 1.3 U ppb

699-48-77D 23-May-94 BOBTY9 4-Chloro-:-methylpheml 1.5 U ppb

69948-77D 23-Mry-94 BOBTY9 4-Chbronn0ix 1.2 U Pph

69948-77D 23-May-94 BOBTY9 4-Cbkmphenylphenyle0xr 1.6 U ppb

69948-77D 23-Miy-94 BOBTY9 4-MethYl-2-patmox 18 U Wb

699-48-77D 23-May-94 BOBTY9 4-MethYMheml 1.3 U ppb

69948-77D 23-May-94 BOBTY9 4-Nicoeui0nc 7.4 U ppb

699-48-77D 23-May-94 BOBTY9 4-Nhmp6cml 1.4 U ppb

69948-77D 23-May-94 BOBTY9 4-Nitropbml 3.2 U ppb

699I8-77D 23-May-94 BOBTY9 4-Nivoquinolme-l-oride 3 U ppb

69948-77D 23-May-94 BOBTY9 5-Nmo-oacbdd'me 3.3 U ppb

69948-77D 23-MryA4 BOBTY9 1.2 U ppb

699-48-77D 23-May-94 BOBTY9 Aceuphtheve 1.4 U ppb

699-48-77D 23-May46 BOBTY9 AceoaphUrykue 1.7 U ppb

69948-77D 23-May-94 BOBTY9 Acemne 21 U pyb

69948-77D 23-May-94 BOB1Y9 A•-t^ ic 51 U ppb

699-48-77D 23-Mry-9/ B0B7Y9 Autnphemne 1.5 U ppb

699I8-77D 23-Mry44 BOBI'Y9 Acrokm 5.7 U ppb

69948-77D 23-May44 Bp31Y9 Acrylmhnlc 0.93 U ppb

699.18-77D 23-MaY44 BOBTY9 Mdlm 0.002 U ppb

69948-77D 23-Mry-94 BOBTY9 AIpW-BHI' 0.003 U ppb

699-48-77D 23-May-94 B0B1'Y9 AnBmc 1.9 U ppb

69948-77D 23-May-94 BOBTY9 AnWneenc 1.6 U ;

69918-77D 23-Miy44 B08Ty9 Ar®hc 2.9 U ppb
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69948-77D 23-Miy-94 BOBTY9 Bem.ae 0.11 U ppb

69948A7D 23-Mry44 BOBIY9 Heozo(a)antlvacwe 1.9 U ppb

69948-77D 23-May-94 BOBTY9 Beuw(a)P)^ 1:3 U ppb

699-48-77D 23-May-94 BOBTY9 Benzo(b)Ouormtheac 1.5 U ppb

699I8-77D 23-MayA4 BOBTY9 Beaeo(ehi)perykae 1.3 U ppb

699-48-77D 23-May-94 BOBTY9 Benm(I)lluocamhme 1.4 U ppb

699I8-77D 23-MryA4 BOBTY9 Bcn+od=o)e 1.9 U ppb

69948-77D 23-May-94 BOB1Y9 Bemyl alcobol 1.5 U ppb

69948-77D 23-MryA4 BOBTY9 Bera-BHC 0.001 U ppb

699I8-77D 23-Mry44 BOBIY9 B6(24ChmoeWoxy)mahane 1.3 U ppb

699+18-77D 23-May-9{ BOBTY9 Bh(2-ehluroethyl)eTher 1.6 U ppb

699-48-77D 23-MryA4 BOB179 Bis(2-cblaroitupmpyUelher 1.7 U ppb

699d8-77D 23-May-94 BOBTY9 B[e(2t1h)•WexyDphthWrc 1.1 U ppb

69948-77D 23-MAy-94 BOBTY9 Bromodichlotamethane 0.16 U ppb

699-48-77D 23-May-94 BOB1Y9 Bmmefonn 0.7 U ppb

699I8-77D 23-May-94 BOBTY9 Burymezylphthalrte 2.4 U ppb

699I8-77D 23-Mry-94 BOBTY9 Cnbon divulBde 0.45 U ppb

699-48-77D 23-May-94 BOBT19 Catbantnracbloride 1.8 L ppb

699-48-771) 23-May-94 BOB179 Chlordmc 0.042 U ppb

699I8-77D 23-May-94 BOBTY9 Chlombnvrne 0.11 U ppb

699-48-77D 23-May-94 BOBTY9 Chlombenrilne 5.4 U ppb

69948-79D 23-May-94 BOBTY9 Chloroedune 0.13 U ppb

699-48-77D 23-May-94 BOBTY9 Chlorofom 0.79 L ppb

699-48-77D 23-May-94 BOB179 Chbtvprcne 0.17 U ppb

699I8-77D 23-Mry44 BOB1Y9 Chryaeoe 1.4 U PPb

699d8-77D 23-May-94 BOBTY9 Cnaoh(mcOryl9hench) 4.8 U ppb

699-48-77D 23-May-94 BOBTY9 DeW-BNt' 0.002 U PPb

699j8-77D 23-Mry-94 BOBTY9 Di-n-butyiPhtWhm 2.9 L ppb

69918-77D 23-May-94 BOB1Y9 Di-n-ocq9ph0vlue 1.5 U ppb

69948.77D 23-Mry44 BOBTY9 DialLrc 7.5 U ppb

69948-77D 23-May-94 BOBTY9 Dbenzla.hl>nmacae IA U ppb

69948-77D 23-May-94 BOBTY9 Dt'bcnzufunn 1.6 U ppb

699I8-77D 23-Mq•-94 BOBTY9' D3romochbcamerhaoe 0.59 U ^b

699i8-77D 23-May-94 BOBTY9 Dibmmome0nne 0.14 U ppb

69948-77D 23-MryA4 BOBTY9 DirLbrodi0oommtthma 2.9 U ppb

69948-771) 23-MryA4 BOBTY9 D)cldrm 0.002 U
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69918-77D 23-MryA4 BOBTY9 Db0yl9hOWem 5 U ppb

69948-77D 23-May-94 BOB1Y9 Dimethene 10 U ppb

69948-77D 23-May-94 HOBTY9 DmahylphrhWre 3.3 U ppb

69948-77D 23-May-94 BOBTY9 Dipbenylnmmc 1.7 YU ppb

69948T/D 23-MqA4 BOBTY9 Dwlfomn 0.076 U Fpb

69948-77D 23-May-91 BOBTY9 FadquUanI 0.002 U ppb

69946-77D 23-MryA4 BOBTY9 Fndarulfm, II 0.001 U ppb

699."-071) 23-May-94 BOBTY9 FndasuitanwUm 0.002 U ppb

699d8-77D 23-May-94 HOBTY9 Fzdcln 0.004 U ppb

699I8-77D 23-May44 H0BTY9 HodrkAWehyde 0.0064 U ppb

69948-77D 23-MryA4 BOB1Y9 F1hYl ryanide 3 U ppb

699d8-77D 23-May44 BUBTY9 EOrylmeOucryluc 0.55 U ppb

699-48-771) 23-May-94 HOBTY9 EthylmeOUnnW[odte 1.3 U ppb

69948-77D 23-MayA4 HOBTY9 HLylbmzcvc 0.21 U ppb

699."A7D 234Ly-94 HOS1Y9 Fmplrm 3.4 U ppb

69948-77D 23-May-94 BOBTY9 FhwrmW= 1.5 U ppb

699I8-77D 23-MayA4 BOB1Y9 Fhroane 1.6 U ppb

699I8-771) 23-MryA4 BOBTY9 Hcpuchlur 0.002 U ppb

699'48-77D 23MaY-94 BOBTY9 Hcptachlurepoxidc 0.001 U PPb

699I8-7711 23-May-94 BOBTY9 Heiurblorobemsae 1.2 U ppb

69948-77D 23-May-94 BOBTY9 Hcnchlarobuadieae 1.2 U ppb

69948-77D 23-May-94 HOBIY9 HeraabioruryclopatWime 2.9 U ppb

699d8-77D 23-May-94 B0B1Y9 HeaachlomeWme 1.8 U ppb

69948-77D 23-Mayy-94 BOBTY9 Hnucblaruyhece 6.1 U ppb

69948-77D 23-Mry41 BOBTY9 Hexacbbroplopcne 1.3 U ppb

699-48-771) 23-May-94 B0B7Y9 Iodcm(1._.3s.d)pylme 1.4 U ppb

69948-77D 23-May-94 BOBTY9 Iwbmylalcahol 200 U ppb

699-08-77D 23-MaYA4 BOBTY9 IraACb 1.4 U ppb

699-48-77D 23-MayA4 B0BI7'9 Loybnronc 1.2 U ppb

699-48-77D 23-MayA4 BOB7Y9 laau0ok 4.5 U ppb

699{8-77D 23-ALy-94 BOBTY9 Bepon< 4.1 U ppb

69918-77D 23-May-94 60HY79 Kcrnrne 7.7 U ppb

69948-77D 23-May-94 HOB7Y9 MeOUcryNmivile 0.58 U ppb

69918-771) 23-May-94 BOBTY9 MeOUpyrileoe 2.5 U ppb

699I8-77D 23-May-94 BOHfY9 Metbmqcbbr 0.022 U ppb

699-48-77D 23-Mry-94 BOBTY9 MeWyllalide 0.1 U ppb
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69946-77D 23-Mry-94 BOBTY9 Mahyibroml8e 0.57 U ppb

699-0-77D 23-MAY-94 BOBTY9 Methyl ehloride 0.15 U ppb

69948-77D 23-MayA4 BOB7Y9 Methyle0rylterooe 20 U ppb

699d8-77D 23-Mrty-94 BOBTY9 MerbylmctWcrylue 0.26 U ppb

699-48-77D 23-May-94 BOBTY9 MeWylmcWaoaolfonne 1.1 U ppb

6"-77D 23-MayA4 BOBTY9 McSylparubiou 0.3 U ppb

699i8-77D 23-MaY44 BOBTy9 Methylcae chloride 1.4 BL ppb

69948-77D 23-MaY-94 BOBTY9 N-Nmao-di-n-0ipcopybimme 2 U ppb

699i8 7/D 23-Mry-94 BOBTY9 N-Nhuwdi-nbmyl=ine 5.5 U ppb

69948-77D 23-May-94 BOBTY9 N-NitmenAieWylmme 1.4 U ppb

699-48-77D 23-MAY-94 BOBTY9 N-Nffimodmelbylmnine 1.2 U ppb

699-48-77D 23-May-94 BOBTY9 N-Nirtorodipbcqylmme 1.6 U ppb

699-48-77D 23-Mrty44 BOB1Y9 N-NmwameWylethylmnhw 1.1 U ppb

699I8-77D 23-MayA4 BOBTY9 N-Na<ceommphoBne 1.5 U ppb

699I8-77D 23-MAY-94 BOBTY9 N-NirtanpipcrldIDe 3.8 U ppb

699-48-77D 23-MAY-94 BOBTY9 NapbiWlene 1.2 U ppb

699a8-77D 23-MiY-94 BOBTY9 Nbmbmzene 1.2 U ppb

699I8-77D 23-Mry-90 BOBTY9 Nmmopyrrolld'me 1.5 U ppb

699-48-77D 23-MAY44 BOBIY9 O,O,OSrietlrylpbaspbmmhiwt 1.9 U ppb

69948-77D 23-MaY-94 BOBTY9 O.O-0inhylO-2-py^ylphoep 2.7 U ppb

699-48-77D 23-May-94 BOBTY9 PCDDs 0.091 U ppb

69948-77D 23-May-94 BOBIY9 PCDFs 0.11 U ppb

699I8-77D 23-MAY-94 BOBTY9 Pmthion 2.7 U ppb

69948-77D 23-May-94 BOBTY9 Pennchlorobeouue ' 1.4 U ppb

69948-77D 23-MAY-94 BOBTY9 PenucblomeDLne 1.6 U ppb

699d8-77D 23-May-94 B0B7Y9 Penuchlormhrobmzae(PCNB) 1.3 U ppb

699-48-77D 23-MAY-94 BOBIY9 Pmncbloropbencl 1.7 U ppb

69948-77D 23-MaYA4 BOB179 Pbeaeeetul 1.8 U ppb

69948-77D 23-May-94 BOBIY9 Pbeumibrtve 1.6 U ppb

69948-77D 23-MAY-94 BOB1Y9 Pheocl 0.5 U ppb

69948-77D 23-MAY-94 BOBIY9 Pbenci 0.57 U ppb

69948-77D 23-MAY-94 BOBTY9 Fhonre 0.033 U ppb

699d8-77D 23-MaY-94 BOBPIC9 Pionmidc 4.5 U ppb

69948-77D 23-May-94 BOB7Y9 Pyreoc 1.6 U ppb

699-48-77D 23-MryA4 BOB7R9 Pyrid'me 1.4 U ppb

699-48-77D 23-MryA4 BOBIY9 Sefml 1.4 U ppb
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699J81170 23-May-94 BOBIY9 Styrme 0.081 U ppb

699{8-77D 23-Mry-94 BOBIY9 Temchlaroetheae 0.13 U ppb

699.48-77D 23MaY.94 BOBTY9 7emuLlarophenoB 1.4 U ppb

699^8-77D 23-Y^yAt BOBTY9 Tc¢uWyWOhiopytophaegham 2.6 U ppb

699^8-770 23-Mry-94 BOBTY9 TemLydrolanm 2.8 U ppb

69948-77D 23-May-94 BOBT19 ToNme 0.12 U ppb

69948-77D 23-Mry-94 BOB7Y9 ToWo[8anicwbm 320 U ppb

699I8-77D 23-ALy-94 BOBTY9 Taolo[RaokluJoeen 15 ppb

699I8-770 23-May-91 BOBTY9 Taraphmc 0.7 U ppb

69948-77D 23-Nay-94 BOBTY9 TNimylPhogppne 3.9 U ppb

69918-77D 23-MSy-94 BOBTY9 Trkhbm.•thrne 0.11 U ppb

69948-77D 23-May-94 BOBTy9 Tilehbmmooo0umamethme 1.1 U ppb

69948-77D 23-24ay-94 BOBTY9 1}khlompheaob 2.1 U ppb

~-770 23-1dayA4 BOBTY9 7YL-2-rLkimeBrylphcsp6tte 2.2 U ppb

69948-770 23-May-94 BOBTY9 V'mylacqam 3.1 U ppb

69948•77D 23-MayA4 BOBTY9 Vmyl chlmide 0.14 U ppb

•69948-77D 23-Mq-94 BOBTY9 XyleaalmW) 0.17 U ppb

699-48-77D 23-May-94 BoBTY9 a1lyWdocide 0.27 U ppb

699I8J7D 23-MryA4 BIIBTY9 a1pL.d9La-Dime&ylpLmcdrylL 73 U ppb

69948-771) 23-MayA4 BOBTY9 eis-I.3-Dichbmpeopeoe 0.16 U ppb

69948-77D 23-MayA4 BOBTY9 88mma-B]]C(lJodme) 0.002 U ppb

699-48-77D 23-MLY-94 BOBTY9 md.Yaal 6.3 XU ppb

699I8-77D 23-May-94 BOBTY9 m-dioitrohcmoe 1.3 U p9b

699d8-77D 23-BLy-94 BOBTy9 o-Tolm6me 5.4 V ppb

699I8-77D 23-May-94 BOBTY9 p-DimnhylmmaaroEmzme 1.4 U ppb

699I8-77D 23-MayA4 BOB3Y9 p-FhmykncdilmIDe 16 U ppb

69948-77D 23-MaY-94 BOBTy9 rym-Timiuob^ 3.2 U ppb

69918-77D 23-Mry-94 BOBIY9 umu1.3-UlrLbmpmpme 1.8 U ppb

699-48-77D 23-ldsy-94 BOBTy9 vw-1,4-dicblo[o-24mmc 0.53 U ppb

69948-77D 23-Mry-94 BOBTZO Tow oqanie cnibun 320 U ppb

69948-77D 23-IdayA4 BOBTZO Taal oe8aole Wbeen 173 ppb

6991877D 23-MeyA4 BOBIZI Tanl oganic catbon 320 U ppb

69918-77D 23-Mry-94 BOBT21 ToW or8anic6aln8en 12.7 ppb

69948-77D 23ddayA4 BOBTL2 Taulo'8aniceahan 320 U ppb

69948-77D 23-ALy-94 BOBT22 Toul ot8suk hWbem 18.7 ppp

69948-77D 10.AU8-94 BOC7P3 1.1,1,2-TctnchlometWOC 0.2 U ppb
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69918-77D 10-AUe-94 BOC7P3 1,1,1-Tricblomethme 0.28 U ppb

699-"-771) 10.Au8A4 BI1C7P3 1,1,2,2-Temcbloroerblu 0.23 V ppb

69948-77D 10-Au8A4 BOC7P3 1,1,2-Ttichloroethme 0.23 U ppb

699-48-77D 10-Aug-94 BOC7P3 1,1-D1cbWroaWne 0.14 U ppb

699-18-77D 10-AO8-94 H0C7P3 1,1-DicbWrncthene 0.36 U ppb

69948-77D 10-AneA4 B0G7P3 1,2,3-Trichlortqmpme 1.9 U PPb

69948-77D 10.Au8A4 BOC7P3 1,2,4,5-Tetncblembrnzeae 1.3 U ppb

699-48-77D 10-AV844 BOC7P3 1,2,4-TdcMombwme 1.8 U ppb

699I8-77D 10-An8-94 B0C1P3 1,2-Dibruma-3-ebbmpmpme 3.9 U ppb

69948-77D 10-An844 BOC7P3 1,2-Dt3rornoelhme 0.13 U ppb

69948-77D 10-AVe-94 H0ClP3 1,2-Dichlnrob^e 1.3 U ppb

69W8-77D 10-An844 BOC7P3 1,2-Diebimaelbme 0.29 U ppb

69948-77D 10-Au8-94 BOC7P3 1.2-DicbinroedKae 0.65 U ppb

69948-77D 10-Au8-94 BOC7P3 1,2-DkWnropmpme 0.19 U ppb

699d8-77D 10-AU8-94 &N,'7P3 1,3-DkLlutobmzece 1.3 U ppb

69948-77D 10-Aug-94 B0C-7P3 1.4-Diahlorobemsne 1.2 U ppb

699I8-77D 10-Anb-94 BOC7P3 1.4-Dioaane 88 U' ppb

699-48-77D 10-Au8-94 BOC7P3 1,4-Naphbtqumone 0 U ppb

699-48-77D 10.AV8-94 BOC7P3 1-Buuml 76 U ppb

69948-77D 10-AV5-94 BOC7P3 1-NapN6)'l®me 2.6 U ppb

69948-77D 10-Au8-94 BOC7P3 2,3,4,6-Tcuub1ocopbaol 1.7 U ppb

699I8-77D 10-Aug-94 B0C7P3 2,3,7,8-TtDD 0.005 U ppb

699-48-77D 10-Aug-94 &IC7P3 2,4.5-T 0.018 U ppb

699I8-77D 10.An8-94 HOC7P3 2,4,5IP 0.015 U ppb

69948-77D 10-AU8-94 BOC7P3 2,4,5-Tricblotopbcml 2.7 U ppb

69948-77D 10-Aue44 BOC7P3 2,4,6-Trichlocophmol 1.6 U ppb

69948-77D 10-Au8-94 BOC7P3 2,4,6-Tdchlampbmol 2.9 U Wb

69948-77D 10-AV8-94 B0C7P3 2.41) 0.052 U ppb

69948-77D 10-AaBA4 BOC7P3 2,4-Dlehb,rvpbcnol 1.3 U ppb

69948-77D 10-AUe-94 BOC7P3 2,4-Dichl,nnpbeml 1.5 U Ppb

69948-77D 10-Au844 HIIC7P3 2,4-DimeihYOml 1.5 U ppb

699-48-77D 10-Aug-94 HIN:7P3 2.4-DnaetbY$b=l 1.8 U ppb

699I8-77D 10-Aug-94 HOC7P3 2,4-D'mitrnpheml 1.8 U pPb

69948-77D 10-Aug-94 BIIC7P3 2,4-Dbumrybenol 2.3 U ppb

699I8-77D 10-Aa8-94 BOC7P3 2,4-D'm0rnwbzne 1.9 U Pyb

699d8-77D 10-Au8A4 BOC7P3 2,6•Dicbb.rnpbeool 2.2 U p"pb
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6"71D 10-Au8-94 BOC7P3 4.Nit>ot)uinobae-l-0xide 3 U ppb

69948.77D 10-Au8-94 BOC7P3 5-Nitroo-toluWme 3.3 U ppb

699d8-77D 10-AUBAe BOC7P3 7.12-D1mahylbenz[a)authtaeme 1.2 U ppb

69948-77D 10-Au8-94 BOC7P3 Aemophthene 1.4 U ppb

699-48-77D 10-Au8-9e BOC7P3 AemryEthYleue 1.7 U ppb

69918-77D 10-AU8-9e BOC7P3 Acetme 2.6 U ppb

69918-77D 10-AuBA4 BOC7P3 Acetonhrile 2.3 U ppb

699d8-77D 10-Aud-94 BOC7P3 Aatopbenmc 1.5 U ppb

699I8-07D 10-An8-96 BOC7P3 Acrokm 6 U ppb

69948-77D 10-Au8-94 BOC7P3 Acrylauitrile 1.7 U ppb

69948-77D 10-Aug-94 BOC7P3 Aldm 0.002 U ppb

69948-77D 10-Au8-94 BOC7P3 Alpha-BAC 0.003 U ppb

699i8-77D 10-Aug-94 BOC7P3 AWBoe 1.9 U ppb

699I8-77D 10-Aug-94 BOC7P3 AmMcene 1.6 U ppb

69948-77D 10-AU8A6 BOC7P3 Mamite 2.9 U ppb

69948-77D 10-AU8-94 BOC7P3 Bmzme 0.14 U ppb

699-48-77D 10-Au84e BOC7P3 Bmzo(a)anthncme 1.9 U p9b

69948-771) 10-Aug-94 BOC7P3 Bmzo(a)ppme 1.3 U ppb

699-48-77D 10-Aug-94 BOC7P3 Bcazo(b)Iloonmhme 1.5 U 99b

699-48-77D 10-Aug-94 H0C7P3 Bemo(Shilperykoe 1.3 U ppb

699+18-77D 10-Aug-94 BOC7P3 Bmw(t)Iloorattthme 1.4 U ppb

69948-77D 10-AU8-96 BOC7P3 Bevnthisrok 1.9 U ppb

699-48-771) 10.Au8-94 BOC7P3 Benzylalcohol 1.5 U ppb

699-48-77D 10-Aug-94 BOC7P3 Beta-BHC 0.001 U p9b

69948-77D 10-AU8-94 BOC7P3 BiH2-ChomelLOny)meWme 1.3 U ppb

69948-77D 10-Aug-94 BOC7P3 BieC2-cWoronhyDeWer 1.6 U ppb

699-48-77D 10-Aue-94 BOC7P3 Bie(2-ehioroLopropyDether 1.7 U ppb

69948-77D 10-Au8A4 BOC7P3 Bi6(2-cthy0w)cy0Ph"Ide 1.1 U ppb

69948-771) 10-AUBA4 BOC7P3 &amodichlommethme 0.61 U ppb

699I8-77D 10-Aa8A4 BfK.'7P3 Bromolann 0.26 U ppb

69948-7N 10-Au8A4 BOC7P3 Butylbmzylpb0ulate 2.4 U ppb

699-48-77D 10-Aug-94 BOC7P3 CnbaodiwlOde 0.32 U ppb

69948-77D 10-Aug-94 BOC7P3 Crtbwtetacblatide 2.4 L ppb

699-48-77D 10-Aug-94 BOC7P3 Chlordanc 0.042 U ppb

69948-77D 10-Au8-94 H0C7P3 CLlarobetvtne 0.16 U ppb

69948-77D 10-Au8A4 BOC7P3 Chlatobnvllate 5.4 U ppb
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69948-77D 10-AUe44 BW7P3 Henchlororyclopentadicae 2.9 U ppb

69948-77D 10-AU8-94 BIIC7P3 Hexaeblorocthme 1.8 U ppb

69948-77D 10-Aug-94 BOC7P3 Hexachlompheae 6.; U ppb

69948-77D 10-Au8-94 BOC7P3 Hexachloropropme 1.3 U ppb

699I8-77D 10-AU844 BOC7P3 Iu6euo(1.2.3c6)pyrme 1.4 U ppb

699I8-77D 10-AUBA4 BOC7P3 Ieobuylalcohol 58 U ppb

699-48-77D 10-Au8-94 BOC7P3 Iwdriu 1.4 U ppb

699.4e-77D l0-Aud'94 BOC7P3 Lophomnc 1.2 U ppb

699I8-77D 10-AueA4 BOC7P3 Ironfmle 4.5 U ppb

69948-7TD 10-AuBA4 B0C7P3 Repone 4.1 U ppb

699I8-77D 10-Au8A4 BOCiP3 Semeenc 7.7 U ppb

699-48-77D 10-Au8-94 BlIC7P3 Mcthac+ybrohclle 1.5 U ppb

69M8-77D 10-Au8-94 BI1C7P3 Methapyrilene 2.5 U ppb

699I8-77D 10-AuB44 BOC7P3 Methcaychlor 0.022 U ppb

69948-77D 10-Aug-94 BOC7P3 Methyl Iodide 0.14 U ppb

699I8-77D 10-Au8-94 BOC7P3 MeWylbmmide 0.31 U ppb

699-48-77D 10-Au8-90 BOC7P3 Methylchlmidc 0.43 U ppb

699I8-77D 10-Au8A4 BOC7P3 Methyle0,ylYewne 14 U ppb

699-48-77D 10-Au8-94 BOC7P3 Methylmc6uetylaue 0.41 U ppb

699-48-77D 10-Aua-93 BOC7P3 Mnhylmv9hmeaulruuate 1.1 U ppb

699-48-77D 10-Aug-94 BOClP3 Methylparathion 0.3 U ppb

699-48-77D 10-AU8-94 H(H'/P3 MeWyleuc chloride 0.62 BL ppb

69948-77D 10-Aue-94 BIIC7P3 N-Nhrmu.di-u-6{pmpylmme 2 U ppb

699-48-77D 10-Aue-94 BIIC7P3 N-Nhmuli-u-Imylamme 5.5 U ppb

699-48-77D 10-AUBA4 BOC7P3 N-N6modicmylamme 1.4 U ppb

699I8-79D 10-Au8-94 BOC7P3 N-NiuauN®elhylmme 1.2 U ppb

699-48-77D 10-Au8-94 BOC7P3 N-NrtruwJ'ryheayl4mme 1.6 U ppb

699-48-77D 10-Aub-94 BOC7P3 N-NQUUanethyleWylmme 1.1 U ppb

69948-77D 10-Au8-94 BOC7P3 N-Niuuunnorpholme 1.5 U ppb

699i8-77D 10-AUe-94 60C7P3 N-Nhmu,piperid'me 3.8 U ppb

69948-77D 10-Au8-94 BOC7P3 Naphehalene 1.2 U ppb

699-48-77D 10-Au8-94 >lOC7p3 Nluobeuxue 1.2 U ppb

69948-77D 10-Aug-94 BOC7P3 Nitmwpyrrolid'me 1.5 U ppb

69948-77D 10-Au8A4 BOC7P3 O.O.O-TnethylphorphoroWkat 1.9 U ppb

699d8-7711 10-Aug-94 BOC7P3 O.O-0iethyl0-2-pytarluylphoep 2.7 U ppb

69948-77D 10-Aue-94 BON7p3 PCDDs 0.091 U ppb
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Well SampleDue SampleN®ber CantimentN»e Remlt QtWI6cr Etmr Unfu

69948-77D 10-AV8A4 HOC7P3 m-C4erol 6.3 XU ppb

69A48-77D 10-Au8-94 B0C7P3 m-0mi0ohannoe 1.3 U ppb

699-{e-77D 10-Aug-94 HOL7P3 o-Toluidinc 5.4 U ppb

699d8-77D 10-Aug-94 &K."/P3 p-D^elhylmioorzobcnzcne 1.4 U ppb

69948-77D 10-Au8-94 BIIC7P3 p-Phenylcnediamme 2.6 U ppb

69948-77D 10-Aug-94 HOC/P3 ymQcmitrobmzme 3.2 U ppb

69918-77D 10-Aug-94 HIN.'7P3 vm.r1.3-Dleblunmyropeoe 0.16 U ppb

69948-77D 10-Aug-94 B0C7P3 tnns-1.4-dichlom-2-bwene 2.2 U ppb

69948-77D 10-Aug-94 BOC7P4 Total organic carbon 320 U ppb

69948-77D 10-AU844 HOClP4 Total organic WloBeo 8.4 ppb

69948-77D 10-Au8-94 BOC7P5 ToW organic carbon 320 U ppb

69948-77D 10-lm8A4 HIICiPS Total organic halogen 11.6 ppb

699-48-77D 10-Aug-94 BOC7P6 ToWo[Bauuccatbon 320 U ppb

699-48-77D 10-Aug-94 BOL"7P6 Tottlor8aniobaloeen 7.4 ppb
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Well SmplelMe 5®pleNumber Canraw^ntN®e Ruoh QuaBfxr Error Units

699-48 77A 194®-92 B06w97 Trld= 64.3 240.4 pCi/i.

699I8-77A 19-Iau-92 B06W97 Grcu alpha 1.73 1.254 pCUI.

69948-77A 19Jm-92 B06w97 Gross M:n 5.05 • 2.674 pCUl.

699-48-77A 19-hm-92 B06w97 Iad'me-129 0.192 0.3096 pCi/L

699-48-77A 02Sep-92 B078V0 Tritl® 139 229 pCi//L

699-48-77A 02SepA2 B078V0 Gran alpha 1.76 1.279 pClll.

699I8-77A 02-Sep-92 B078V0 Groasbd:u 2.7 2.291 pCi/L

69948-77A 02-Nov-92 B07I.G2 Iodine-1:9 0.041 U 0.329 pCUI.

699I8-77A 22-Feb-93 B08702 Tritium 94.1 U 226.8 pCf2

69948-77A 22-Feh-93 B08702 Grou dphe 2.31 1.401 pClll.'

699-48-77A 22-Feb-93 B08702 Groubeu 5.55 2.615 pCl/L

699I8-77A 17-May-93 B08H32 Tritium 88.6 U 236.9 pCllL

699-48-77A 17-May-93 BO8JD2 Groas alpha 2.77 1.601 pCi/L

699-46-77A 17-May-93 B08102 Crtouheu 6.74 2.751 pClft.

69948-77A 17-May-93 B081D2 IodIDe-129 0.369 0.343 pCi/1.

69948-77A 02SCp-93 B090T6 Triuox, 64 U 201.6 pCi/I.

699d8-77A 02Sep93 B090T6 Gtoo alpha 1.67 1.226 pCUL

69948-77A 02-Sep-93 B090T6 Greas hcu 2.07 1.628 pCi/I.

699-48-77A 02SCp-93 B090T6 Iod'me-129 0.346 U 0.382 pCi/1.

69948-77A 15-Oa-93 B09839 Tritium 8.35 U 208.6 p001-

699-48-77A 15-0ct-93 B09B39 Ceri®-137 -3.22 U 6.454 pCUL

699-48-77A 15-0Ct-93 B09B39 Cobahfin -3.09 U 7.796 pCVL

699I8-77A 15-0ct-93 B09B39 Gross alpha 2.54 1.595 pCi/I.

699-48-77A 15-Oct-93 B09B39 Gross M:u 7.7 2.788 pCl/l.

699-48-77A 15-Oct-93 B09B39 Ruthenium-106 8.03 U 48.12 pCi/L

699-48-77A 15-0ct-93 B09B39 Aatlrnony-125 -24.3 U 18.98 pCI/I.

699.48-77A 17-Jan-94 B09Q40 Tritl® 131 U 223.8 pCi/I.

699-48-77A 114an-94 BO9Q40 Gmss alpha 3.24 1.702 pCi/I.

69948-77A 17-1au-94 B09Q40 Gron bcu 7.34 2.851 pCf/L

69918-77A 15-Apr-94 BOBRD9 Tritium 212 U 221.9 pClll.

69948?7A 15-Apr-94 BOBRD9 Gross alpha 1.45 1.136 pCLL

69918-77A 15-Apr-94 BOBRD9 Grun heu 5.38 2.462 pCl/L

699-48-77A 10-Au8-94 BOC754 Tritium 29.7 U I85 pCUl.

699I8-77A 27-Jul-95 BOFL89 Trimw 142 224 pCi/I.

699i8-77C 23-May-94 BOBTY4 Trmum 700 320.5 pCi/L

69948-77C 23-May-94 B0B1Y4 Gron alpha 2.08 1.406 pCi/I.
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Well S®pklMU SmipkNt®bcr CmnotumtN®e Rsmh WRBer Fimr Unin

699-48-77C 23-May-94 BOBTY4 Grou beu 3.94 2.366 pCi/L

69948-77C 23-May44 BOBTY4 Rad® 0.757 0.388 pCf2

69948-77C 10-AtsA4 HOC7N8 Ttkimm 379 203.8 pCUL

69948-77C 10-Av8-94 BOC7N8 Grou alpha 1.26 1.107 pCLL

699d8-77C 10-An8-94 BOC7N8 Gmn beu 7.19 2.755 pCI/L

69948-77C 10-AtY-94 BOC7N8 RNd® 0.093 U 0.107 pCI/L

69948J7D 23-Mry-94 BOBTY9 TtOim 265 U 297.2 pCtIL

69948'771) 234"ry-94 BOBTY9 (ilun alpha 0.215 U 0.618 pCY/L

699-48-77D 234"ry94 H031Y9 amu hu 6 2.586 pCVL

69948-77D 23-LLY-94 HOB9Y9 Radim 0.607 0.355 pCt/L

69948-771) 10-Au8-94 B0L7P3 1}h1® 282 198.3 pCi/L

69948-77D 10-An8-94 BOC7Y3 Gmu alpha 2.09 1.393 pClIL

69948-77D 10-AVBA4 BOC7P3 Gcuu bets 3.73 2.658 pC!/L

69948-771) 10.M844 H0C7P3 Bad® 0.101 U 0.122 pCUL
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Table D.1-1. Status Sutnmary of Background Values Based on Currently Available Data for
Upgradient Well 699j48-77A.

Analyte
tZuarters
of Data'

Tolerance
Limits

Comment

Ammonium 6 ND DL range = 30 - 70 ppb

Acetone 5 ND DL range = 40 - 100 ppb

Acetophenone 4 ND DL range = 10 - 20 ppb

Arsenic, unfiltered 9 ND DL range = 1- 5 ppb

Benzene 9 ND DL tange^ = 0.11 - 5 ppb

Beryllium, unfiltered 12 ND DL range = 0.1 - 3 ppb

Cadmium, unfiltered 12 ND DL range = 1.5 - 10 ppb

Carbon tetrachloride 9 ND DL tange° = 0.12 - 5 ppb

Chlorofotm 9 ND DL range" = 0.04 - 5 ppb

Chromium, unfiltered 12 480 ppb see Table D.2-1

Copper, unfiltered 12 ND DL range = 2.6 - 20 ppb

Gross Alpha 12 4 pCi/L see Table D.2-1

Gross Beta 12 15 pCi/L see Table D.2-1

Iron, unfiltered 10 1,700 ppb see Table D.2-1

TOC 11 ND DL range = 400 - 1,000 ppb

Lead, unfiltered 9 ND DL range = 0.51 - 5 ppb

Mercury, unfiltered 8 ND DL range = 0.10 - 0.2 ppb

Methyl chloride 4 ND DL = 10 ppb

Methylene chloride 8 ND DL range" = 0.06 - 5 ppb

N-Nitrosodimethylamine 4 ND DL = 10 ppb

Nitrate (as NO;) 9 32,400 ppb see Table D.2-1

Nitrite (as NOZ) 7 ND DL range = 38.3 - 200 ppb

Nitrogen; TKN-N NA NA not analyzed

Strontium-90 2 ND DL range = 0.75 - 0.80 pCi/L

Sulfate 10 26,500 ppb see Table D.2-1

Tetrachloroethene 9 ND DL rangeb = 0.05 - 5 ppb

Trichloroethane; 1,1,2 9 ND DL range" = 0.04 - 5 ppb

Tritium 13 1,600 see Table D.2-1

pH, field 14 [7.0, 8.51 see Table D.2-1
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Table D.1-1. Status Summary of Background Values Based on Currently Available Data for
Upgradient Wel1699-48-77A.

'^^
Quarters
of Data`

Tolerance
Limits

Comment

Conductivity, field 14 320 µmho/cro see Table D.2-1

Phthalate 6 ND DL range = 1.10 - 10 ppb

Tetrabydrofuran 4 ND DL range = 10 - 100 ppb

Total dissolved solids 8 210 ppm see Table D.2-1

Totai suspended solids 4 ND DL range = I- 4 ppm

Iodine-129 8 ND DL range = -0.17 - 2.31 pCi/L

NA = not available. DL = method detection limit.
ND = essentially not detected.

'excluding outlier(s) and/or unusable data due to a QC deficiency.

blower limit was associated with gas chromatography (GC) and/or diffetent laboratory.
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Table D.1-2. Status Summary of Background Values Based on Currently Available Data for
Upgradient Well 699-48-77C.

Analyte Heflf Data' [ TmLimits
Cotnment

Ammonium 4 ND DL range = 30 - 50 ppb

Acetone 5 ND DL range = 2.6 - 100 ppb

Acetophenone 6 ND DL range = 1.5 - 20 ppb

Arsenic, unfiltered 4 ND DL range = 1.4 - 2.7 ppb

Benzene 6 ND DL tangeb = 0.11 - 5 ppb

Beryllium, unfiltered 4 ND DL range = 0.1 - 0.6 ppb

Cadmium, unfiltered 4 ND DL range = 1.5 - 3.1 ppb

Carbon tetraohloride 6 ND DL range = 3- 5 ppb

Chloroform 6 ND DL rangeb = 0.76 - 5 ppb

Chromium, unfiltered 4 ND DL range = 2.8 - 15.7 ppb

Copper, unfiltered 4 ND DL range = 5.0 - 13.6 ppb

Gross Alpha 6 9.4 pCi/L see Table D.2-2

Gross Beta 6 14 pCi/L see Table D.2-2

Iron, unfiltered 3 ND DL range = 75.6 - 96.6 ppb

TOC 5 ND DL range = 320 - 1,000 ppb

Lead, unfiltered 4 ND DL range = 0.80 - 1.10 ppb

Mercury, unfiltered 4 ND DL range = 0.10 - 0.20 ppb

Methyl chloride 6 ND DL range" = 0.15 - 10 ppb

Methylene chloride 3 ND DL range = 3 - 5 ppb

N-Nitrosodimethylamine 6 ND DL range = 1.2 - 10 ppb

Nitrate (as NO3) 6 29,300 ppb see Table D.2-2

Nitrite (as NO2) 4 ND DL range = 70 - 110 ppb

Nitrogen; TKN-N NA NA not analyzed

Strontium-90 2 ND DL range = 0.73 - 0.77 pCi/L

Sulfate 6 21,400 ppb see Table D.2-2

Tetrachloroethene 6 ND DL range° = 0.13 - 5 ppb

Trichloroethane; 1,1,2 6 ND DL range" = 0.16 - 5 ppb

Tritium 6 2,100 see Table D.2-2

pH, field 6 [7.1, 8.51 see Table D.2-2
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Table D.1-2. Status Summary of Background Values Based on Currently Available Data for
Upgradient Well 699-48-77C.

Analym Quartets
of Data•

Toleratce
Limits Comment

Conductivity, field 6 310 µmho/cro see Table D.2-2

Phthalate 6 ND DL range = 1- 10 ppb

Tetrahydrofiuan 4 ND DL range = 2.8 - 100 ppb

Total dissolved solids 6 240 ppm see Table D.2-2

Total suspended solids 4 ND DL range = 1- 5 ppm

Iodine-129 4 ND DL range =-0.45 - 3.32 pCi/L

NA = not available. DL = method detection limit.
ND = essentially not detected.

•excluding outlier(s) and/or unusable data due to a QC deficiency.
%ower limit was associated with GC and/or different laboratory.
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Table D.1-3. Status Summary of Background Values Based on Currently Available Data for
Upgradient We11699-48-77D.

Analyte
Qaatters
of Data'

Toletance
Limits

Comment

Ammonium 4 ND DL tange = 30 - 50 ppb

Acetone 6 ND DL range = 2.6 - 100 ppb

Acetophenone 6 ND DL range = 1.5 - 20 ppb

Arsenic, unfiltered 4 ND DL range = 2.1 - 2.7 ppb

Benzene 6 ND DL range = 0.11 - 5 ppb

Beryllium, unfiltered 4 ND DL range = 0.1 - 0.6 ppb

Ca+t.n:++m , unfiltered 4 ND DL range = 1.5 - 3.1 ppb

Carbon tettachloride 6 ND DL tange = 1- 3 ppb

Chloroform 6 ND DL tange" = 0.74 - 5 ppb

Chromium, unfiltered 4 ND DL range = 8.6 - 12.9 ppb

Copper, unfiltered 4 ND DL range = 5.0 - 10.9 ppb

Gross Alpha 6 26 pCi/L see Table D.2-3

Gross Beta 6 7.4 pCi/L see Table D.2-3

Iron, unfiltered 3 ND DL range = 53.0 - 75.4 ppb

TOC 5 ND DL range = 320 - 1,000 ppb

Lead, unfiltered 4 ND DL range = 0.80 - 1.10 ppb

Mercury, unfiltered 4 ND DL range = 0.10 - 0.20 ppb

Methyl chloride 6 ND DL tange° = 0.15 - 10 ppb

Methylene chloride 3 ND DL range = 3 - 5 ppb

N-Nitrosodimethylamine 6 ND DL range = 1.2 - 10 ppb

Nitrate (as NO3) 6 29,500 ppb see Table D.2-3

Nitrite (as NO2) 4 ND DL range = 70 - 110 ppb

Nitrogen; TKN-N NA NA not analyzed

Strontium-90 2 ND DL range = 0.72 - 0.78 pCi/L

Sulfate 6 25,100 ppb see Table D.2-3

Tetrachloroethene 6 ND DL tange" = 0.13 - 5 ppb

Trichloroethane; 1,1,2 6 ND DL tange" = 0.16 - 5 ppb

Tritium 6 1,600 see Table D.2-3

pH, field 6 [6.7, 9.4] see Table D.2-3
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Table D.1-3. Status Summary of Background Values Based on Currently Available Data for
Upgradient Well 699-48-77D.

Analyte
Quatters
of Dara'

Tolerance
Limits

Cotttment

Conductivity, field 6 320 µtnho/cro see Table D.2-3

Phthalate 6 ND DL range = 1- 10 ppb

Tetrahydrofuran 4 ND DL range = 2.8 - 100 ppb

Total dissolved solids 6 240 ppm see Table D.2-3

Total suspended solids 4 ND DL range = 1- 2 ppm

Iodine-129 4 ND DL range =-0.04 - 2.87 pCi/L

NA = not available. DL = method detection limit.
ND = essentially not detected.

'excluding outlier(s) and/or unusable data due to' a QC deficiency.
"lower limit was associated with GC and/or different laboratory.
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Table D.2-1. Background Values for the Anticipated 216 Permit Constituents
at We11699-4877A for the C018-H Project.

Description Cltromittm• Gross Alpba B^ Iron• Nitrate

n 12 12 12 1 9
GT 11 8 9 10 9
LT 1 4 3 0 0
Mean 1.550 0.2922" 0.71471 2.6318b 4.2879b

Sid. Dev. 0.4102° 0.1117" 0.17036 0.2067" 0.0735°
k 2.736 2.736 2.736 2.911 3.031

CTL 4750 3.960 15.16° 1,7120 32,413°
Reported° TL 480 4.0 15 1,700 32,400

Description Sulfate
Total Dissolved Tridum Field Field

Solids pH ConduMivity

n 10 8 13 14 14
GT 10 8 1 14 14
LT 0 0 12 0 0
Mean 4.3504° 2.26181 2.0002^ 7.738 287.821

Std. Dev. 0.0248^ 0.0195° 0.4531" 0.2425 11.0368
k 2.911 3.188 2.670 3.012 2.614

CTL 26,461' 211° 1,622` [7.0, 8.5] 317d
Reported° TL 26,500 210 1,600 [7.0, 8.5] 320

n total number of samples.
GT = number of samples greater than the detection limit.
LT = number of samples less than or equal to the detection limit.

CTI. = calculated tolerance limit.
TL = tolerance limit.
'exclttding outlier(s).
"in unit of loglo ppb; in unit of loglo pCi/L for gross alpha, gross

•beta, and tritium; in unit of loglo ppm for total dissolved solids.
cin unit of ppb; in unit of pCi/L for gross alpha, gross beta and

tritium; in unit of ppm for total dissolved solids.
din unit of µmho%m.
Reported to two or three significant digits depending on constituent analytical uncertainty.

D.2-3



WHC-SD-C018H-PLN-004, Rey. 1

Table D.2-2. Background Values for the Anticipated 216 Permit Constituents
at We11699-48-77C for the C018-H Project.

Deseription Gross Alpha Gross Beta Nitrate Sulfate

n 6 6 6 6
GT 3 6 6 6
LT 3 0 0 0
Mean 0.0086s 0.7561" 4.3641s 4.2786b

Std. Dev. 0.2597b 0.1058" 0.02791 0.0140s
k 3.707 3.707 3.707 3.707

CTL 9.37 14.07° 29,347` 21,396`
Reported° TL 9.4 14 29,300 21,400

Description Tritium
Total

Dissolved
Field Field

Solids PH Conductivity

n 6 6 6 6
GT 5 6 6 6
LT 1 0 0 0
Mean 2.6727° 2.2812° 7.795 288.125

Std. Dev. 0.1753° 0.0248" 0.1479 4.9693
k 3.707 3.707 4.414 3.707

CTL 2,1021 236° [7.1, 8.4] 307dIL
Repor[ed` TL 2,100 240 [7.1, 8.4] 310

n total number of samples.
GT = number of samples greater than the detection limit.
LT = number of samples less than or equal to the detection limit.
CTL = calculated tolerance limit.
TL £ tolerance limit.
'excluding outlier(s).
"in unit of loglo ppb; in unit of log10 pCi/L for gross alpha, gross

beta, and tritium; in unit of loglo ppm for total dissolved solids.
°in unit of ppb; in unit of pCi/L for gross alpha, gross beta and

tritittm; in unit of ppm for total dissolved solids.
°in unit of µmho/cm.
`reported to two or three significant digits depending on constituent analytical uncertainty.
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Table D.2-3. Background Values for the Anticipated 216 Permit Constituents
at We11699-48-77D for the C018-H Project.

Description Gross Alpha Gross Beta Nitrate Sulfate

n 6 6 6. 6
GT 3 6 6 6
LT 3 0 0 0
Mean -0.1814" 0.7622" 4.3549 4.3445"

Std. Dev. 0.4318° 0.0292b 0.0311^ 0.0148°
k 3.707 3.707 3.707 3.707

CTL 26.26° 7.42° 29,490' 25,086°
Reported° TL 26 7.4 29,500 25,100

Description Tritium
Total

Dissolved
Field Field

Solids
pH Conduetivity

n 6 6 6 6
GT 4 6 6 6
LT 2 0 0 0
Mean 2.4177" 2.3009b 8.077 297.917

Std. Dev. 0.2109 0.0222b 0.3062 5.7308
k 3,707 3.707 4.414 3.707

CTL 1,577° 242° [6.7, 9.4] 319d
Reported' TL 1,690 240 [6.7, 9.4] 320

n = total number of samples.
GT = number of samples greater than the detection limit.
LT = number of samples less than or equal to the detection limit.
CTL = calculated tolerance limit.
TL = tolerance limit.
•excluding outlier(s).
bin unit of loglo ppb; in unit of log10 pCi/L for gross alpha, gross

beta, and tritium; in unit of loglo ppm for total dissolved solids.
9n unit of ppb; in unit of pCi/L for gross alpha, gross beta and

tritium; in unit of ppm for total dissolved solids.
din unit of µmho/cm.
°reported to two or three significant digits depending on constituent analytical uncertainty.
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I WELL CONSTRUCTION AND COMPLETION SUMMARY I

Drilling Sample Drive barrel WELL TEMPORARY
Method: Cable toot Method: Hard tool NUMBER: 299-W6-5 WELL N0: W6-MV6
Drilling 200 W Water Additives Hanford
Fluid Used: Supplv Used: Not documented Coordinates: N/S 46 509.7 E/W W 73 . 479.6
Driller's WA State State NAD 83

^
1 7,3 638.63m 6,493. m

Name: G. White Lic Nr: Not documented Coordinates: N 451.623 E 2.221.726
Drilling Company Start
CoaQany: Jensen Drilling Co Location: Not documented Card #: Not documented T- R- S
Date Date Elevation
Started: 12Auc91 CosQlete: 31Oct91 Ground surface (ft): 710.94 (Brass cap)

Depth.to water: 256.3-ft Oct91
(Graxf surface)

GENERALIZED Geologist's
STRATIGRAPHY Log
Sl=slightly

Elevation of reference point: [714.06-ft ,
(top of casing)
Height of reference point above[ 3.12-ft )
grouaid surface

Depth of surface seat [ 1.5»20.0-ft]
0»5: Not docunented
5»10: Sandy silt GRAVEL
10-15: Sandy GRAVEL
15-20: Gravelly silty SAND
20-25: Sl gravelly SAND
25»30: SAND
30-35: Gravelly sandy CALICHE
35»60: SAND
60-70: Sl gravelly SAND
70-112: SAND
112»125: Sandy GRAVEL
125»130: sl silty sandy GRAVEL
130»140: Sandy GRAVEL
140-145: Sl silty sandy GRAVEL
145»155: Gravelly SAND
155»170: Silty sandy GRAVEL
170"175: Gravelly silty SAND
175»190: SAND
190-195: St silty sl gravelly SAN
195•.230: Sl silty sl sandy GRAVEL
230»286.6: Sandy GRAVEL

NOTE:
Field measurements indicate
casing is collapsed at
approximately 179-ft.

Drawing By: RKL/2W06-05.ASB Date: 15Apr93

Type of surface seal:Pre- ix eoner te
4x4-ft x 6-in surface pad to 1. 5 -ft
4 eouidistant protective posts
Cement crout. 1.5«20.0-ft

I.D. of riser pipe: [ 4-in_ )_
Type of riser pipe:
Stainless steel

Diameter of borehole,
0»19.0-ft, 13-in nominal
19.0»160.9-ft, 11-in nominal
160.9-286.6-ft, 9-in nominal

8-in carbon steel casing Left in hole
-1.5-174.7-ft
Type of filler, 20.0»249.5-ft
eentonite slurrv. 20.0-169.0-ft
Bentonite crumbles. 169.0»249.5-ft

Depth top of seal: [249.5_f1)
Type of seat:
Bentonite pellets

Depth top of sand pack: [ 257.2-ft)
10»20-nesh silica sand

Depth top of screen: [ 264.0-ft )
4-in. i20-slot, stainless steel

Screen is damaged, could not
use 4-in p.irQ for development

Depth bottom of screen [ 84.7-ft3

Depth to bottom of borehole: [ 286.6-ft ]
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WHC-SD-C018H-PLN-G04, Rev. 1

SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-W6-5

WELL DESIGNATION 299-W6-5
CERCLA UNIT 200 Aggregate Area Management Study
RCRA FACILITY LLBG-5
HANFORD COORDINATES N 46,509.7 N 73,479.6 [200N-20Nay92]
LAMBERT COORDINATES N 451,623 E 2,221,726 [NANCONVI

N 137,638.63m E 567,493.33m [NAD83-20Nay92]
DATE DRILLED Oet91
DEPTH DRILLED (GS) 286.6-ft
MEASURED DEPTH (GS) Not documented
DEPTH TO WATER (GS) 256.3-ft, Oet91;
CASING DIAMETER 4-in stainless steel, +1.0»264.D-ft;

6-in stainless steel, +3.12»0.5-ft
8-in carbon steel, -1.5»174.7-ft

ELEV TOP CASING 714.06-ft, [NGVD'29-20May92]
ELEV GRd1ND SURFACE 710.94-ft, Brass cap [NGVD'29-20Mey92]
PERFORATED INTERVAL Not applicable
SCREENED INTERVAL 264.0-284.7-ft, 4-in t/20-slot stainless steel;

Screen is damaged, extent not documented
COMMENTS FIELD INSPECTION,

AVAILABLE LOGS
TV SCAN COMMENTS
DATE EVALUATED
EVAL RECOMMENDATION
LISTED USE

PUMP TYPE
MAINTENANCE

OTHER: Casing apparently oollapsed D 179-ft. Damaged during installation.
Unable to measure water [evels.

Geologist
Not applicable
Not applicable
Not applicable
No water level data
Not on water saaple schedule
Hydrostar, intake a 282.4-ft (TOC)
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WHC-SD-C018H-PLN-004, Rev. 1

1 WELL CONSTRUCTION AND COMPLETION SUMMARY I

Drilling Sample Drive barrel WELL TEMPORARY
Method: -Cpb le tool Method: Hard tool NUMBER: 299-W6-6 WELL NO. W6-MW8
Drilling 200 W Water Additives Hanford
Fluid Used: Supolv Used: Not documented Coordinates: N/S 4̂6 , 11.5 4 'E/W W 74 052.5
Driller's WA State

^. ^
State NAD83 137,638.72m 673 1̂8.74m

Name: Multi ple Lic Nr: Not docunented Coordinates: N 451.623
,

E _2.221.153
Drilling Company Start
Company: Jensen Drilling Co Location: Not documented Card #: Not documented S
Date Date Elevation
Started: 13Aug91 Canplete: 240ct91 Ground surface ( ft): 706.82 (Bress caa)

Depth to water: 257.0-ft Dec91
(Ground surface)25311Mar93

GENERALIZED Geologist's
STRATIGRAPHY Log
Sl=slightly

0«5: Not documented
5»10: Very sandy GRAVEL
10-20: Gravelly SAND
20-25: Very gravelly SAND
25-3D: Sandy GRAVEL
30-36.5: Silty SAND
36.5»40: Sandy GRAVEL
40»50: Gravelly SAND

(Possible CALICHE 0 46»47-f
50-60: Sl gravelly SAND

(Calcareous sandy SILT, 50«5
60-70: SAND
70+85: Sl gravelly SAND

(Calcareous sandy SILT, 73-7
85»90: Sl silty sl gravelly SAND
90-95: Silty SAND
95-100: SAND
100»110: Sl gravelly SAND
110»120: Silty sandy GRAVEL
120»135:'Sandy GRAVEL
135»140: Silty sandy GRAVEL
140»150: GRAVEL
150»175: Silty sandy GRAVEL
175»200: Sandy GRAVEL
200-270: Silty sandy GRAVEL
270»285: Sandy GRAVEL
285»320: Silty sandy GRAVEL
320-325: GRAVEL
325-330: Silty sandy GRAVEL
330-340: Gravelly SAND
340»355: Silty sandy GRAVEL
355»375: St silty.sl gravelly SAN
375»380: Silty sandy GRAVEL
380+400: Sl silty sl gravelly
SAN'40g•415:SANDS-GRAVELS
415»435: SAND
435«440: SANDS-GRAVELS
440-472: SANDS

Elevation of reference point: 9 99-ft]
(top of casing)
Neight of reference point abovei 3 17- t]
ground surface

Depth of surface seal [2.0»20.7-ft ]

Type of surface seal:Pre-mix concrete
4x4-ft x 6-in surface oad
4 eauidistant rotective sts
Cement arout 2.0«20. -ft

I.D. of riser pipe: l 4-in )
Type of riser pipe:
Stainless steel

Diameter of borehole,
0»18.1-ft, 17-in nominal
18.1-169.8-ft, 13-in nominal
168.8»340.4-ft, 11-in nominal
340.4-472.0-ft, 9-in nominal

Type of filler, 20.7-406.7-ft
Bentonite slurrv

Depth top of sand pack: I 406.7-ft 3
8-12-mesh. 406.7-408.4-ft
20-40-mesh. 408.4«416.8-ft
10»20-mesh. 416.8-429.5-ft
8»12-mesh. 429.5«435.9-ft

Depth top of screen: l 418.6-ft )
4-in, if20-slot, continous wraD
304 stainless steel

Depth bottom of screen: l 4 9.3-ft]

Enviroplug coarse bentonite
hole plug, 435.9..462.9-ft

Fill, 462.9+472.0-ft

Depth to bottom of borehole: I 472.0-ftl

Drawing By: RKL/2W06-06.ASB Date: 15Apr93

Reference•
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WHC-SD-C018H-PLN-G04, Rev, 1

SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-W6-6

WELL DESIGNATION
CERCLA UNIT
RCRA FACILITY
HANFORD COORDINATES
LAMBERT COORDINATES

DATE DRILLED
DEPTH DRILLED (GS)
MEASURED DEPTH (GS)
DEPTH TO WATER (GS)

CASING DIAMETER

ELEV TOP CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL
CpWENTS

AVAILABLE LOGS
TV SCAN COMMENTS
DATE EVALUATED
EVAL RECONNENDATION
LISTED USE

PIIMP TYPE
MAINTENANCE

299-N6-6
200 Aggregate Area Management Study
LLBG
N 46,511.4 N 74,052.5 [200W-20May92]
N 451,623 E 2,221,153 (HANCONV7
N 137,638.72m E 567,318.74m lNAD83-20May923
Oet91
472.0-ft
Not documented
257.0-ft, Dec91;
253.0-ft, 11Mar93
4-in stainless steel, t1.0»418.6-ft;
6-in stainless steel, .3.17«0.5-ft
709.99-ft, (NGVD'29-20May92)
706.82-ft, Brass cap [NGVD'29-20May92)
Not applioable
418.6»429.3-ft, 4-in #20-slot stainless
FIELD INSPECTION,
OTHER:
Geologist
Not applioeble
Not applicable
Not applicable
LLBG Quarterly water level measurement,
Not on water sample schedule
Hydrostar

steel;

18Mar»11Mar93
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WHC-SD-Cp18H-PLN-004, Rev. I

I WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling Saople Drive barrel WELL TEMPORARY
Method: Cable toot Method: Hard toot NUMBER: 299-W6-7 WELL N0:
Drilling 200 W Water Additives Hanford
Fluid Used: Suoolv Used: Not docunented Coordinates: N/S N 46.511.6 E/W W 74 , 074 .9
oriller's WA State State HAD 83 137,638.8m 67,311. m
Name: D. Kruaer/R. Peters Lie Nr: Not documented Coordinates: N 451.623 E 2.221.129
Drilling Company Start
CoaQany: _Yaiser Enoineers Location: Hanford Card #: Not docunented T R S
Date Date Elevation

w- -

Started: . 14Mav91 Conplete: 17Ju191 Ground surface (ft): 706.85 (Brass cap)

Depth to water: 4.7-ft jv[ 91
(Ground surface) 52.9-ft 11M r93

GENERALIZED Geologist's
STRATIGRAPHY Log
Sl=slightly

0'22: Sandy GRAVEL
22«27: Sl silty SAND
27«411: Gravelly SAND, cemented
4D»45: SAND
45«65: Gravelly SAND
65»70: SAND
70-75: Sandy GRAVEL
75»106: SAND, w/interfingered

ealoium cemented zones
106»276.2: Sandy GRAVEL

Elevation of reference point: [7111.28-ft 3
(top of casing)
Height of reference point above [ 3.43-ft )
groufd surface

Depth of•surface seal [ 1.9»21.6-ft )

Type of surface seal: Pre-mix concrete
4x4-ft x 6-in surface oad to 3.4-ft
4 eauidistant Drotective Oosts
Cement crout. 1.9»20.6-ft

I.D. of riser pipe: [ -4 in )
Type of riser pipe:
Stainless steeL

Diameter of borehole,
0»19.7-ft, 13-in nominal
19.7-155.4-ft, 11-in nominal
155.4»276.2-ft, 9-in nominal

Type of filler, 20.6»238.9-ft
8«20-mesh. bentonite cruirbles

Depth top of seal: [ 238.9-fU
Type of seal:
1/4-1/2-in bentonite oellets

Depth top of sand pack: [ 242.3-ft )
20-40-mesh silica send

Depth top of screen: ( 246.5-ft )
4-in. aY10-slot. stainless steel

Depth bottom of screen [ 267. 2-fti

Bentonite hole plug, 268.1-276.2-ft

Depth to bottom of borehole: [ 276.2-ft)

Drawing By: RKL/2W06-O7.ASB Date: 15ACr93

Reference:
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WHC-SD-C018H-PLIQ-G04, Rev. 1

SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-W6-7

WELL DESIGNATION 299-W6-7
CERCLA UNIT 200 Aggregate Area Management Study
RCRA FACILITY LLBG
HANFORD COORDINATES N 46,511.6 N 74,076.9 [20(1W-20May921
LAMBERT COORDINATES N 451,623 E 2,221,129 [HANCONV]

N 137,638.8m E 567,311.3m INAD83-20May923
DATE DRILLED Ju191
DEPTH DRILLED (GS) 276.2-ft
MEASURED DEPTH (GS) : Not documented
DEPTH TO WATER (GS) : 254.7-ft, Ju191;

252.9-ft, 11Mar93
CASING DIAMETER 4-in stainless steel, +0.9»246.5-ft;

6-in stainless steel, +3.43»0.5-ft
ELEV TOP CASING 710.28-ft, [NGVD'29-20May92]
ELEV GRWND SURFACE : 706.85-ft, Brass cap (NGVD'29-20May92]
PERFORATED INTERVAL Not applicabLe
SCREENED INTERVAL 246.5»267.2-ft, 4-in il10-slot stainless steel;
COMMENTS . FIELD INSPECTION,

OTHER:
AVAILABLE LOGS . Geologist
TV SCAN COINIENTS . Not applicable
DATE EVALUATED Not applicable
EVAL RECOMMENDATION Not applicable
LISTED USE LLBG Quarterly water level measurement, 18Mar»11Mar93

Not on water sample schedule
PUMP TYPE Hydrostar, intake 0 263.6-ft (GS)
MAINTENANCE
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WHC-SD-C018H-PLN-004, Rev. I

I WELL CONSTRUCTION AND COMPLETION SUMMARY I

Drilling Sample Drive barrel WELL TEMPORARY
Nethod: Cahle toot Method: Hard tool NIIMBER: 299-W6-8 WELL N0:
Drilling 200 W Water Additives Hanford
fluid Used: Suoolv Used: Not documented Coordinates: N/S N 46.514.0 E/W W 75.003.8
Driller's WA State State NAD 83 137,638.8m 567,02B.8m
Name: M. Wresoer Lie Nr: Not documented Coordinates: N 451623 E 2.220.202
Drilling Coapany Start
Conpnny: Kaiser Engineers Location: Hanford Card #: Not documented T_ R_ S
Date Date Elevation
Started: 30Aor91 Coaplete: 26Aua91 Ground surface (ft): 691.34 (Brass cap)

Depth to water: 233.6-ft Jun91
(Ground surface) 235.9-ft 11Mar93

GENERALIZED Geologist's
STRATIGRAPHY Log
Sl•slightly

Elevation of reference point: (694.73-ft ]
(top of casing)
Height of reference point abovel 3.39-ft ]
ground surface

Depth of surface seal (1.8»21.0-ft ]
0»10: Sandy GRAVEL
10«20: Sandy GRAVEL
20»22.5: Silty sandy GRAVEL
22.5-25: St silty SAND

(CALICHE D 23«23.5-fU
25»30: Gravelly silty SAND
30»35: Sl gravelly SAND
35»40: Sandy GRAVEL
40»45: Gravelly SAND
45»60: Sl gravelly SAND
60•65: SAND
65»70: St gravelly SAND
70-75: Silty gravelly SAND
75»80: Silty SAND
80-85: CALICHE, cemented SAND/SIL
85«90: St gravelly SAND
90«95: Gravelly SAND
95-160: Sandy GRAVEL
160»165: St sandy GRAVEL
165»190: Sandy GRAVEL
190»199.5: Gravelly SAND
199.5«200.2: SAND
200.2»218: Sandy GRAVEL
218»219.5: SAND
219.5-225: Gravelly SAND
225-240: Sandy GRAVEL
240-245: St gravelly SAND
245-249.5: Gravelly SAND
249.5»252: Sandy GRAVEL

Drawing By: RKL/2W06-08.ASB Date: 15Apr93

Reference-

Type of surface seal: Pre-mix concrete
4x4-ft x 6-in surface oad to 1.8-ft
4 eouidistant orotective posts
Cement arout. 1.8.21.0-ft

I.D. of riser pipe: ( 4- n ]
Type of riser pipe:
Stainless steel

Diameter of borehole,
0»19.9-ft, 13-in nominal
19.9-161.9-ft, 11-in nominal
161.9-251.7-ft, 9-in nominal

Casing partially collapsed during
conpetion
Type of filler, 21.0-222.1-ft
8»20-mesh. bentonite crunSles

Depth top of seal: [ 222.1-ft ]
Type of seal:
1/4»3/8-in bentonite pellets

Depth top of sand peck: I 225.9-ft ]
20«40-mesh silica sand

Depth top of screen: t 229.9-ft]
4-in. p10-slot. stainless steel

Depth bottom of screen

Pill, 251»252-ft
Depth to bottom of borehole:

( 250.6-ft ]

[ 2.0-ft]
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WHC-SD-C01SH-PLN-004, Rev. I

SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-W6-8

WELL DESIGNATION 299-V6-8
CERCLA UNIT 200 Aggregate Area Management Study
RCRA FACILITY LLBG •
HANFORD COORDINATES N 46,514.0 V 75,003.8 [200w-20May92)
LAMBERT COORDINATES N 451,623 E 2,220,202 [HANCONV)

N 137,638.8m E 567,028.8m (NAD83-20Nay92)
DATE DRILLED Aug91
DEPTH DRILLED ( CS) 252.0-ft
MEASURED DEPTH ( GS) : Not tlocumented
DEPTH TO VATER ( GS) 233.6-ft, Ju191;

235.9-ft, 11Mar93
CASING DIAMETER , 4-in stainless steel, +0.9-229.9-ft;

6-in stainless steel, +3.5--0.5-ft
ELEV TOP CASING 694.73-ft, [NGVD'29-20May92)
ELEV GROUND SURFACE : 691.34-ft, Brass cap (NCVD'29-20May92)
PERFORATED INTERVAL Not applicable
SCREENED INTERVAL . 229.9-250.6-ft, 4-in M10-slot stainless steel;
COMIIENTS FIELD INSPECTION,

OTHER: Developed by Hydrostar, casing collapsed during completion.
AVAILABLE LOGS , Geologist
TV SCAN C(aD1ENTS , Not applicable
DATE EVALUATED Not applicable
EVAL RECOMMENDATION Not applicable
LISTED USE LLBG Quarterly water level measurement, 18Mar-11Mar93

Not on water sample schedule
PUMP TYPE Hydrostar, intake 2 249.9-ft CGS)
MAINTENANCE
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WHC-SD-C018H-PLN-004, Rev. 1

I NELL CONSTRUCTION AND COXPLETCON SUMMARY I

Drilling Sample Backhoe to 20-ft WELL TEMPORARY
Method: ODEX air rotary Method: Air returns NUMBER: _299-W6-11 WELL N0: W6-MW #10A
Drilling Additives Hanford
Fluid Used: None Used: Not docunented Coordinates: N/S N 6 500 4 'E/W W 74 564 0
Driller's WA State State HAD 83 13 ,634.97m, 67,156^2.86m
Name: J. Jensen/D. Minoo Lie Nr: Not documented Coordinates: N 451.611 E 2.220.642
Drilling Conpany Start
Coapany: Jensen Dritlino Location: Not documented Card #: Not docuaented T R S
Date Date

_
Elevation

_

Started: 14Jan92 Complete: 21May92 Ground surface (ft): 700.04 (Brass eaD)

Depth to water: 243.9-ft 21May92
(Dround surface)

GENERALIZED Geologist's
STRATIGRAPHY Log
Sl=slightly

Elevation of reference point: C70^;86_ftl
(top of casing)
Height of reference point abovel 2.82-ft I
ground surface

Depth of surface seat C4.3»9.6-ft I
0»5: Not documented
5"15: Silty sandy GRAVEL
15»25: Sandy GRAVEL
25«37: SAND
37«44: Sandy pebbly GRAVEL
44«59: Sl silty SAND
59«67: Sandy SILT
67-74: No sample recovered
74»81: SAND
81»90: Sl gravelly SAND
81"87: CALICHE zone w/SAND/SILT/C
87-96: SAND
96+100: GRAVEL
100»140: Cobble to pe6ble GRAVEL
140-185: Pebble to cobble GRAVEL
185-196: Pebble GRAVEL
196-201: SAND
201-214: Pebble GRAVEL
214»215.5: SAND
215.5«221: Pebble to

pebble cohble GRAVEL
221-224: Pehble cobble GRAVEL
224-241.5: Cohble to

pebble cobble GRAVEL
241.5-242.6: Pebble to cobble GRA
242.6-245: Pebble to

pebble eobble GRAVEL
245«247: SAND
247»260: Pebble cobble GRAVEL
260»280: Pebble to

pebble cobble GRAVEL

Drawing By: RKL/2W06-11.ASB Date: 06Ju193

Reference: WHC-SD-EN-DP-049

Type of surface seaL: Pre-mix concrete
4x4-ft x 6-in surface oad to 4.3-ft
4 idistent rotee ive s s
Cement orout. 4. »9.6-ft

I.D. of riser pipe: C 4-in 1
Type of riser pipe:
Stainless steel

Diameter of borehole,
fi»20.0-ft, 13-in nominal
20.0-97.5-ft, 11-in nominal
97.5-280.0-ft, 9-in naninal

Type of filler, 9.6-237.4-ft
Bentonite cru'rhles

Depth top of seal: C 242.1-ftl
Type of seal:
Bentonite hole olua
Depth top of sand pack: C 246.4-ftl
20-40-mesh silica sand

Depth top of screen: C 250.9-ft l
4-in. #10-slot, continous wra
T-304 stainless steel

Depth bottom of screen C 271.2-ftl

Bentonite hole plug, 273.9-278.2-ft

Depth to bottom of borehole: C 280.3-f 1
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WHC-SD-C018H-PLN-004, Rev. 1

SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-W6-11

WELL DESIGNATION . 299-N6-11
CERCLA UNIT . 200 Aggregate Area Management Study
RCRA FACILITY LLBG/NAA-5
HANFORD COORDINATES N 46,500.4 W 74,564.0 [200N-07Aug92]
LAMBERT COORDINATES : N 451,611 E 2,220,642 [HANCONV]

N 137,634.97m E 567,162.86m [NAD83-07Au992]
DATE DRILLED May92
DEPTH DRILLED (GS) : 280.3-ft
MEASURED DEPTH (GS) : Not docunented
DEPTH TO WATER (GS) 243.9-ft, 21May92;

CASING DIAMETER 4-in stainless steel, +0.9»250.9-ft;
6-in stainless steel, +2.8»-0.5-ft

ELEV TOP CASING 702.86-ft, [NGVD'29-07Aug92]
ELEV GROUND SURFACE 700.04-ft, Brass cap [NGVD'29-07Aug92]
PERFORATED INTERVAL : Not applicable
SCREENED INTERVAL 250.9-271.2-ft, 4-in 010-slot stainless steel;
COFMIENTS FIELD INSPECTION,

OTHER:
AVAILABLE LOGS . Geologist
TV SCAN COMMENTS . Not applicable
DATE EVALUATED Not applicable
EVAL RECOMMENDATION : Not applicable
LISTED USE
PUMP TYPE . Hydrostar, intake a 269.2-ft (GS)
MAINTENANCE
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WHC-SD-C018H-PLN-004, Rev. 1

I WELL CONSTRUCTION AND COMPLETION SUMMARY I

Drilling Sample Backhoe to 20-ft WELL i2 TEMPORARY
Method: ODEX air rotary Method: Air returns Nl1M8ER: 399•W6-M WELL ND: W6•MW #13A
Drilling Additives Hanford
Fluid Used: None Used: Not documented Coordinates: N/S N 46 50 .5 E/W W 75 374.3
Driller^s S. NacKinnon WA State State NAD 83 137,635. Dm 66,915.91m
Name: J. Jensen/D. Mingo Lic Nr: Not documented Coordinates: N 457.612 E 2.219.832
Drilling Company Start
Company: Jensen Drilling Location: Not documented Card g: Not documented T_ R_ S
Date Date Elevation
Started: 15Jan92 Complete: 13May92 Ground surface (ft): 689.64 (Brass cap)

Depth to water: 230.7-ft 07May92
(Ground surface)

GENERALIZED Geologist's
STRATIGRAPHY Log
Sl.s(ightly

0»5: Not doeuaented
5»15: Silty sandy GRAVEL
15»20: Sandy GRAVEL
20»22: Sl silty SAND
22«45: Sandy GRAVEL
45«60: SAND
60-72: Silty SAND
72+81: Sandy SILT
81»85: SAND
85-117: Sandy GRAVEL
117-123: SAND
123-125: GRAVEL
125-126: SILTY interbed
126•.187: GRAVEL
187-196: SAND
196"200: Sandy GRAVEL
200»205: Gravelly SAND
205«231: Sandy GRAVEL
231-237: Sl sandy SILT
237»259.3: GRAVEL

Elevation of reference point: [692.51-ft )
(top of casing)
Height of reference point above L 2.87-ft I
ground surface -

Depth of surface seal L3.0-10.0-ft )

Type of surfaee seal:Pre-mi eoncr e
4x4-ft x 6-in surface oed to 3.D-ft
4 eouidistant protective oosts
Cement grout. 3.0-10.0-ft

8»20 mesh bentonite crumbles, 10.0»93.4-ft

I.D. of riser pipe: l 4-in )
Type of riser pipe:
Stainless steel

Diameter of borehole,
0-20.0-ft, 13-in nominal
20.0»92.9-ft, 11-in nominal
92.9»257.3-ft, 9-in nominal

Bentonite slurry seal, 93.4»237.9-ft

Depth top of sand pack: L 237.9-ft )
20»40-mesh silica send

Depth top of screen: C 241.3-ft)
4-in N10-slot continous wra
T- 04 stainless steel with
0.3-ft end cap

Depth bottom of screen L 257.3-ft )

Fill, 258.6-259.3-ft
Depth to bottom of borehole: I 259.3-fq

Drawing By: RKL/2W06-1 .ASB Date: 06Jut93

Reference: WHC-SD-EN-DP•049
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WHC-SD-C018H-PLN-004, Rev. 1

SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-W6-12

WELL DESIGNATION 299-N6-12
CERCLA UNIT 200 Aggregate Area Management Study
RCRA FACILITY LLBC/IAIA-5
HANFORD COORDINATES N 46,503.4 U 75,374.3 [200U-07Aug91
LANBERT COORDINATES N 451,612 E 2,219,832 (HANCONVI

N 137,635.3Dm E 566,915.91m [NAD83-07Aug921
DATE DRILLED May92
DEPTH DRILLED (GS) : 259.3-ft
MEASURED DEPTH (GS) Not doeumented
DEPTH TO NATER (GS) 230.7-ft, 21Mey92;

CASING DIAMETER 4-in stainless steel, +0.9»241.3-ft;
6-in stainless steel, +2.9--0.5-ft

ELEV TOP CASING 692.51-ft, (NGVD'29-07Aug921
ELEV GROUND SURFACE 6E9.64-ft, Brass cap [NGVD'29-07Aug923
PERFORATED INTERVAL : Not applicable
SCREENED INTERVAL . 241.3»257.3-ft, 4-in I10-slot stainless steel;
COINENTS FIELD INSPECTION,

OTHER:
AVAILABLE LOGS . Geologist
TV SCAN COMMENTS Not applicable
DATE EVALUATED Not applicable
EVAL RECOMMENDATION : Not applicable
LISTED USE
PLMP TYPE Hydrostar, intake D 256.6-ft (GS)
MAINTENANCE
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WHC-SD-C018H-PLN-004, Rev, 1

I WELL CONSTRUCTION AND COMPLETION SUMMARY I

Drilling Saaple Drive barrel WELL TEMPORARY
Method: Cahle toot Method: Hard toot NUMBER: 299-W7-1 WELL N0: None
Drilling 200 W Water Additives Hanford
Fluid Used: Suoolv Used: Not documented Coordinates: N/S N 46.551 'E/W W 78.601
Driller's WA State State
Nanie: W. Moomaw Lie Nr: Not documented Coordinates: N 457.622 E 2.217.821
Drilling Coopany Start
Company: Onweoo Drilling Co Location: Kennewiek. WA Card N: Not documented T_ R_ S
Date Date Elevation
Started: 01JUn87 CooQlete: 30Ju187 Ground surface (ft): ¢88.55 (Brass eao)

Depth to water: 226.0-ft Ju187
(GrouKJ surface) 229.9-ft 24M

GENERALIZED Geologist's
STRATIGRAPHY Log

Elevation of reference point: [9.§0.71-ft )
(top of casing)
Height of reference point above[ 2.16-ft )
ground surface

5-6: Slightly sitty gravelly
10»11: Slighlty silty sandy G
14-30: Silty sandy GRAVEL
30•64: Sandy GRAVEL
64«73: Silty SAND
73»79: Sandy silty CALICHE
79»82: CALICHE and SAND
82«99: Silty SAND
99-130: Coarse SAND
130-135: Slightly gravelly SA
135-139: SAND w/calcareous MU

and CLAY layers
139»142: SAND
142»190: Silty sandy GRAVEL
190-194: Gravelly SAND
194-244: Silty sandy GRAVEL
244-245: Gravelly silty SAND

Drawing By: RKLJ2W07-01.ASB Date: 15Apr93

Reference-

Depth of surface seal I_g«20ft 1

Type of surface seal: Pre-mix concrete
4x4-ft x 6-in surface oad to 3.0-ft
4 eguidistant orotective Dosts
Volclav orout 3»212-ft

I.D. of riser pipe: [ 4-in )
Type of riser pipe:
Stainless steel

Diameter of borehole,
0»10-ft, 17-in nominal
10+63.4-ft, 13-in naminal
63.4-157.1-ft, 11-in nominal
157.1-245-ft, 9-in nominal

Type of filler, 3»217-ft
Volclav arout

Depth top of seal: [_Z21.0-ft )
Type of seaL: Votclav oellets

Depth top of sand pack: [ 217-ft )
20-30-mesh silica sand

Depth top of screen: [_224.0-ft 3
4-in. f120-slot. continous wrap
304 stainless steel
Telescoping screen, 233»243-ft
8-in #30-slot continous wrap
04 stainless steel

Depth bottom of screen: [ 245.0-ft)
Depth bottom of borehole:
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WHC-SD-C018H-PLN-004, Rev. 1

SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-W7-1

WELL DESIGNATION 299-117-1
CERCLA UNIT 200 Aggregate Area Management Study
RCRA FACILITY LLWNA-3
HANFORD COORDINATES N 46,551 U 78,601 [200Y-10Dee87
LAMBERT COORDINATES N 451,622 E 2,217,821 [10Dec87]
DATE DRILLED Ju187
DEPTH DRILLED CGS) : 244.8-ft
MEASURED DEPTH (GS) Not documented
DEPTH.TO WATER (GS) 226.0-ft, Ju187)

229.9-ft, 24Mar93
CASING DIAMETER 4-in stainless steel, •2.16»224-ft
ELEV TOP CASING 690.71-ft, (200W-10Dec87]
ELEV GRWND SURFACE : 688.55-ft, Brass cap [200N-t0Dee87]
PERFORATED INTERVAL Not applicable
SCREENED INTERVAL . 224-245-ft, 4-in N20-slot stainless steel;

233-243-ft, 8-in telescoping, #30-slot, stainless steel
C(Nl4ENTS . FIELD INSPECTION,

OTHER:
AVAILABLE LOGS . Geologist, driller
TV SCAN C(kMENTS . Not applicable
DATE EVALUATED Not applicable
EVAL REC(MMIENDATION : Not applicable
LISTED USE LLBG Monthly water level measurements, OtDec87«24Mar93;

Not on water sample schedule
PUMP TYPE . Hydrostar
MAINTENANCE
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WHC-SD-CO18H-PLN-004, Rev. 1

I WELL CONSTRUCTION AND COMPLETION SU141ARY I

Drilling Sample WELL TEMPORARY
Method: Cable toot Method: Hard tool NUMBER: 299-W7-2 WELL NO: None
Drilling 200 W Water Additives Hanford
Fluid Used: Suoolv Used: Not documented Coordinates: N/S N 46.519 E/17 W 77.385
Driller's WA State State
Name: H. Joy Lic Nr: Not documented Coordinates: N 451,622 E 2.217.821
Drilling CarQany Start
Company: Drweao Drillina Co Location: Kennewick, WA Card p: Not docusented T_ R_ S
Date Date Elevation
Started: 04Aua87 Complete: 303ep87 Ground surface (ft): 673.19 (Brass cap)

Depth to water: 217.8-ft sep87
(Grourd surface) 215.8-ft 24Mar9?

GENERALIZED Geologist's
STRATIGRAPHY Log •

Elevation of reference point: 1675.59-ft1
(top of casing)
Height of reference point above l 2.4-ft 1
ground surface

0-10: (Backhoe)
10-20: Silty sandy GRAVEL
20»25: Sandy GRAVEL
25-30: Silty sedy GRAVEL
30»35: Gravelly SAND
35+40: Sitly sandy GRAVEL
40«45: SILT
45»50: Gravelly sandy SILT
50-70: Silty sandy GRAVEL
70+80: Silty graveLly SAND
80-94: Silty SAND
94«100: Silty sandy GRAVEL
100»105: Gravelly silty SAND
105-147: Silty sandy GRAVEL
147»149: SILT
149»154: Gravelly SAND
154-160: Slightly silty gravelly
160-185: Silty sandy GRAVEL
185-190: Silty gravelly SAND
190»195: Gravelly SAND
195«205: Silty gravelly SAND, tri
205-210: Sandy GRAVEL
210-215: Silty gravelly SAND
215-220: Slightly gravelly SAND
220»225: Sandy GRAVEL
225»230: Gravelly SAND
230-235: GRAVEL
235»236: Silty gravelly SAND

Drawing By: RKL/2W07-02.ASB Date: 16Apr93

Reference:

Depth of surface seal I 0»194-ft1

Type of surface seal: Pre-mix eoncrete
4x4-ft x 6-in surface oad to 4.0-ft
4 eouidistant orotective posts
Envirooet bentonite 9rout 4«194.3-ft

I.D. of riser pipe: ( 4-in )
Type of riser pipe:
Stainless steel

Diameter of borehole,
0»10-ft, 17-in nominal
10»63.1-ft, 13-in nominal
63.1»154.0-ft, 11-in naainaL
154.0«236-ft, 9-in nominal

Type of filler, 4»194.3-ft
Environel bentontite nrout

Depth top of seal: 1194.3-ft I
Type of seal: Volclev pellets

Depth top of sard pack: C198 -ft I
10»20-mesh silics send

Depth top of screen: l 202.0-ft 1
4-in. 920-slot. continous wrap
304 stainless steel

Depth bottom of screen: l 222.0-f11

Telescoping screen, '212»222-ft
8-in. M30-stot. continous wrap
304 stainless steel

Depth to bottom of borehole: 1-23 6.0-ft)
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WHC-SD-C018HPLN-004, Rev. I

SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-W7-2

WELL DESIGNATION 299-U7-2
CERCLA UNIT . 200 Aggregate Area Management Study
RCRA FACILITY LLWMA-3
HANFORD COORDINATES N 46,519 N 77,385 [200W-10Dec87)
LAMBERT COORDINATES : N 451,622 E 2,217,821 [HANCONV)
DATE DRILLED Sep87
DEPTH DRILLED (GS) 236.0-ft
MEASURED DEPTH (GS) : Not doctmented
DEPTH TO WATER (GS) : 217.8-ft, Sep87;

215.8-ft, 24Mar93
CASING DIAMETER 4-in stainless steel, +2.40»202-ft
ELEV TOP CASING 675.59-ft, [200W-10oec87]
ELEV GRCUND SURFACE 673.19-ft, Brass cap [200V-10oec87]
PERFORATED INTERVAL Not applicable
SCREENED INTERVAL 202-222-ft, 4-in #20-slot stainless steel;

212»222-ft, 8-in telesccping, N30-slot, stainless steel
COMMENTS . FIELD INSPECTION,

OTHER:
AVAILABLE LOGS Geologist, driller
TV SCAN COMMENTS . Not applicable
DATE EVALUATED Not applicable
EVAL RECOig1ENDATION Not applicable
LISTED USE LLBG monthly water level measurement, OlDec87-24Mar93;

Not on water sample schedule
PI1MP TYPE . Hydrostar
MAINTENANCE
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WHC-SD-C018H-PLN-004, Rev. I

I WELL CONSTRUCTION AND CDMPLETION SUMMARY I

Drilling Sample WELL TEMPORARY
Method: Cable toot Method: Hard toot NUMBER: 299-117-3 WELL ND: None
Drilling 200 W Water Additives Hanford
Fluid Used: Supplv Used: Not documented Coordinates: N/5 N 46.520 'E/W W 77.420
Driller's WA State State
Name: W. Moomaw Lic Nr: Not documented Coordinates: N 451.623 E 2.217.786
Drilling Company Start
Coapany: Orweao Drilling Co Loeation: Kennewick. WA Card k: Not docuaented T_ R_ S
Date Date Elevation
Started: 27Ju187 Complete: 23Nov87 Ground surface (ft): 673.71 (Brass cap)

Depth to water: 211.7-ft Seo87
(Ground surface) 217.4-ft 24Nar9'

GENERALIZED Geologist's
STRATIGRAPHY Log

Elevation of reference point: [676.14-ft )
(top of casing)
Height of reference point above[ .243-ft )
ground surface

0-5: GRAVEL (Backhoe to 8-ft)
10»35: Silty sandy GRAVEL
35-40: Gravelly silty CLAY
40»45: Silty sandy GRAVEL
45»50: Gravelly sandy SILT
50-65: Silty sandy GRAVEL
65-85: Gravelly silty SAND
85»95: Gravelly SAND
95-100: SAND
100-110: GraveLly SAND
110-120: Silty sandy GRAVEL
120-125: Silty gravelly SAND
125-145: Silty sandy-sandy GRAVEL
145-140: Silty gravelly SAND
140-175: Silty sandy GRAVEL
175»180: Silty gravelly SAND
180«185: Sandy GRAVEL
185»195: Gravelly SAND
195-205: Sandy GRAVEL
205»220: Silty gravelly SAND
220-235: Sandy GRAVEL
235..255: Slightly silty»

slightly gravetly SAND
255-262: SAND w/CLAY 259»261-ft
262«280: Sandy GRAVEL
280»285: Gravelly SAND
285-310: Sandy GRAVEL-GRAVEL
315-320: Gravelly SAND
320-325: GRAVEL
325«345: silty sandy-sandy GRAVEL
345-350: Gravelly SAND
350-355: Silty sandy GRAVEL
355-370: Gravelly silty»gravetly
370-380: SAND
380»390: Silty sandy GRAVEL
390-400: Gravelly SAND
400»405: Sandy GRAVEL
405-410: Gravelly silty SAND
410»415: Silty sandy GRAVEL
415»420: Gravelly silty SAND
420»435: Sandy GRAVEL
435»445: GraveLLy»gravelty silty
445»465: Silty sandy-sandy GRAVEL
465-473: SAND-sandy GRAVEL
473»476.7: BASALT

Drawing Byi RKL/2W07-03.AS8 Date: 16AOr93

Referenoe-

Depth of surface seal [ 0»20-ft T

Type of surface seal:Pre-mix conere
4x4-ft x 6-in surface pad to 5.0-^
4 eguidistent oroteetive oosts
DrY bentonite 5»2D-ft

I.D. of riser pipe: [ 4-in I
Type of riser pipe:
Stainless steel

Diameter of borehole,
0»48-ft, 21-in nominal
48-147-ft, 17-in nominal
147»230-ft, 13-in nominal
230»350-ft, 11-in nominal
350«476.7-ft, 9-in nominal

Type of filler, 20-196-ft
eentonite slurry

Depth top of seal: [196.0-ft II
Type of seal: Volclay orout

Depth top of sand pack: [427 0-ft 3
20-30-mesh silica sand

Depth top of screen: L 449.0-ft)
4-in. #20-s(ot. continous wrap
304 stainless steel
Depth bottom of screen: [ 470.0-ft l

Telescoping screen, -470»476.7-ft
8-in. i130-slot, continous wrap
304 stainless steel (damaged)

Depth to bottom of borehole: L 476.7-ft)
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WHC-SD-C018H-PLN-004, Rev. 1

SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-W7-3

WELL DESIGNATION 299-W7-3
CERCLA UNIT 200 Aggregate Area Management Study
RCRA FACILITY LLLRN-3
HANFORD COORDINATES N 46,520 W 77,420 (200W-10Dee873
LAMBERT COORDINATES : N 451,623 E 2,217,786 EHANCONV)
DATE DRILLED Nov87
DEPTH DRILLED (GS) : 476.7-ft
MEASURED DEPTH (CS) : Not documented
DEPTH TO WATER (GS) 211.7-ft, Sep87;

217.4-ft, 24Mar93
CASING DIAMETER . 4-in stainless steeL, +2.43«449-ft
ELEV TOP CASING 676.14-ft, (200w-10Dec87)
ELEV GRWND SURFACE 673.71-ft, Brass cap (200w-10Dec87]
PERFORATED INTERVAL : Not applicable
SCREENED INTERVAL 449+470-ft, 4-in A'20-slot stainless steel;

470-477-ft, 8-in telescoping, #30-slot, stainless steel
COMMENTS . FIELD INSPECTION,

OTHER:
AVAILABLE LOGS Geologist, driller
TV SCAN COMMENTS . Not applicable
DATE EVALUATED Not applicable
EVAL RECDMMENDATION : Not applicable
LISTED USE . LLBG Monthly water level measurement, 01Dec87»24Mar93;

Not an water sample schedule
PUMP TYPE . Hydrostar
MAINTENANCE
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WHC-SD-CO18H-PLN-004, Rev. I

I NELL CONSTRUCTION AND COMPLETION SLMMARY I

Drilling Sample WELL TEMPORARY
Method: Cable tool Method: Nard tool NUMBER: 299-117-5 WELL N0: None
Drilling 200 W Water Additives Hanford
Fluid Used: SuDalv Used: Not documented Coordinates: NIS N 46.509 'E/W W 76.816
DritleNs WA State State
Name: H. Jov/D. Garcia Lic Nr: _Not documented Coordinates: N 445.614 E 2.218.405
Drilling ConQany Start
Conpany: Onwego Drilling Co Location: Kennewiek. WA Card #: Not docunented T- R_ S
Date Date Elevation
Started: 30Sea87 Coaplete: 19Nov87 Ground surface (ft): 670.41 ( Brass cap)

Depth to water: 21 1-ft Nov87
(Ground surface)213, ft 24Mar92

GENERALIZED Geologist's
STRATIGRAPHY Log

Elevation of reference point: 5-f ]
(top of casing)
Height of reference point above[ 64-ft ]
ground surface

5,10: GRAVEL
10: Sandy GRAVEL
15-25: Sandy GRAVEL
30»45: Silty sandy GRAVEL
50,55: Silty gravelly SAND
60: Gravelly silty SAND
65»75: Silty gravelly SAND
80»105: Sandy GRAVEL
110-125: Silty sandy GRAVEL
130»150: Sandy GRAVEL
155»185: Silty sandy GRAVEL
190»200: silty gravelly SAND
205: Sitty sandy GRAVEL
210: Silty gravelly SAND
215: Gravelly SAND
220: Sandy GRAVEL
225: Silty/clayey SAND

Drawing By: RKL/2W07-05.ASB Date: 16ADr93

Reference•

Depth of surface seal -ft ]

Type of surface seal: Pre-mix eoncrete
4x4-ft x 6-in surface pad
4 eauidistant orotective posts
Drv bentonite 2^5-ft

I.D. of riser pipe: [ 4-in ]
Type of riser pipe:
Stainless steel

Diameter of borehole,
0»10.0-ft, 17-in nominal
10.0»50.8-ft, 13-in noanal
50.8»154.6-ft, 11-in nominal
154.6»229.0-ft, 9-in nominal

Type of filler, 5-190-ft
Bentonite slurrv

Depth top of seal: I 1 0-f ]
Type of seal:Drv bentonite. 190e197-ft

Volclay oellets. 197»200-ft

Depth top of send pack: [ 200-ft ]
10»20-mesh silica sand

Depth top of screen: [ 207.0-ft ]
4-in. 920-slat
stainless steel

Depth bottom of screen [ 227.7-ft]

Depth to bottom of borehole: [ 229.0-ft ]
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WHC-SD-C018HPLN-004, Rev. I

SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-W7-5

WELL DESIGNATION
CERCLA UNIT
RCRA FACILITY
HANFORD COORDINATES
LAMBERT COORDINATES
DATE DRILLED
DEPTH DRILLED (GS)
MEASURED DEPTH (GS)
DEPTH TO NATER (GS)

CASING DIAMETER
ELEV TOP CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL
COlWENTS

AVAILABLE LOGS
TV SCAN COMMENTS
DATE EVALUATED
EVAL RECOMMENDATION
LISTED USE

PUMP TYPE
MAINTENANCE

299-W7-5
200 Aggregate Area Management Study
LLWMA-3
N 46,509 N 76,816 L200W-18JU1903
N 445,614 E 2,218,405 LHANCONV3
Nov87
229.0-ft
Not docuaented
211.0-ft, Nov87;
213.5-ft, 24Mar93
4-in stainless steel, +2.64«207-ft
673.05-ft, L200W-18Ju1903 •
670.41-ft, Brass cap (200W-18Jul90)
Not applicable
207«227.7-ft, 4-in M20-slot stainless steel;
FIELD INSPECTION, 20Jan92;
Stainless steel casing. 4-ft by 4-ft concrete pad,
capped and locked, brass cap in pad with well ID.
Not in radiation zone.
OTHER:
Geologist, driller
Not applicable
Not applicable
Not applicable

4 posts, 1 removable

LLBG Monthly water level measurement, 100ee87«24Mar93
Not on water sample schedule
Hydrostar
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WHC-SD-CO18H-PLN-004, Rev. 1

I WELL CONSTRUCTION'AND COMPLETION SUMMARY I

Drilling Sample WELL TEMPORARY
Method: Cable toot Method: Hard toot NUMBER: 299-W7-6 WELL N0: None
Drilling 200 W Water Additives Hanford
Fluid Used: Suoolv Used: Not documented Coordinates: N/S N 46,509 E/W W 76.219
Driller's WA State State
Name: B. Bolev Lic Nr: Not documented Coordinates: N 451.615 E 2.218.987
Drilling Campany Start

Company: Onweeo Drillino Co Location: Kennewick. WA Card #: Not docuoented T_ R_ S
Date Date Elevation
Started: 02sea87 Complete: 02Nov87 Ground surface (ft): 676.25 (Brass cap)

Depth to water: 218.0-ft sea87
(Ground surface) Z19.4-ft 24Mar93

GENERALIZED Geologist's
STRATIGRAPHY Log

Elevation of reference point: .64-ft]
(top of casing)
Height of reference point above 9-ft ]
ground surface

0-5: Not documented
5»10• Sandy GRAVEL
10"15: Gravelly SAND
15»20: Sandy GRAVEL
20-35: Silty sandy GRAVEL
35»45: Slightly silty gravelly SA
45«55: Gravelly SAND
55-75: Slightly gravelly SAND
75«80: Gravelly SAND
80-100: Gravelly silty SAND
100»105: Silty gravelly SAND
105»110: Gravelly silty SAND
110»175: Sandy GRAVEL
175«190: Silty sandy GRAVEL
190-195: Silty gravelly SAND
195-205: Silty sandy GRAVEL
205»210: Sandy GRAVEL
210-215: Silty sandy GRAVEL
215-230: Sandy GRAVEL
230-235: Silty graveldy SAND
235-242.8: Silty sandy GRAVEL

Drawing By: RKL/2W07-06.ASti Date: 16ACr93

Reference-

Oepth of surface seal 10»200-ft ]

Type of surface seal: Pre-mix eoncrete
4x4-ft x 6-in surface Dad to 2.G-ft
4 eauidistat orotective posts
Drv bentoninte 2»3-ft
eentonite slurry 3-200.5-ft

I.D. of riser pipe: ( 4-in )
Type of riser pipe:
Stainless steel

Diameter of borehole,
0»51.2-ft, 13-in nominal
51.2«152-ft, 11-in nominal
152-242.8-ft, 9-in nominal

Type of filler, 3-200.5-ft
Bentanite slurrv

Depth top of seal: l 200.5-ft]
Type of seal:Volclav eellets

Depth top.of sand pack: l 05 5-ft]
10«20-mesh silica send

Depth top of sereen: I02_9.0-ft]
4-in, i020-slot, continous wrap
304 stainless steel

Depth bottom of screen: i 229.0-ftl

Telescoping screen, 231-241-ft
8-in. #30-slot. continous wrap
304 stainless steel

Depth to bottom of borehole: l 24.8-ft]
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WHC-SD-C018H-PLN-004, Rev. 1

SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-W7-6

WELL DESIGNATION 299-117-6
CERCLA UNIT 200 Aggregate Area Management Study
RCRA FACILITY LLWMA-3 .
HANFORD COORDINATES N 46,509 W 76,219 [200W-10Dec87)
LAMBERT COORDINATES : N 451,615 E 2,218,987 LHANCONV)
DATE DRILLED Nov87
DEPTH DRILLED (CS) : 242.8-ft
MEASURED DEPTH (GS) Not documented
DEPTH TO WATER (GS) 218.0-ft, Sep87;

219.4-ft, 24Mar93
CASING DIAMETER 4-in stainless steel, +2.39-209-ft
ELEV TOP CASING 678.64-ft [200w-10oec87)
ELEV GROUND SURFACE : 676.25-ft, Brass cap [200W-1DDec87)
PERFORATED INTERVAL : Not applicable
SCREENED INTERVAL 209-229-ft, 4-in M20-slot stainless steel;

231-241-ft, 8-in telescoping, 030-slot, stainless steel
COlMENTS FIELD INSPECTION,

OTHER:
AVAILABLE LOGS Geologist, driller
TV SCAN COMMENTS Not applicable
DATE EVALUATED Not applicable
EVAL RECOMMENDATION : Not applicable
LISTED USE . LLBG Monthly water level measurement, 01Dec87-24Mar93;

Not on water sasple schedule
PLMP TYPE . Hydrostar
MAINTENANCE

E-24



WHC-SD-C018H-PLN-004, Rev. 1

I WELL CONSTRUCTION AND COMPLETION SUNMARY I

Drilling Sample Drive barrel NELL TEMPORARY
Method: Ceble tool Method: Hard toot NLMBER: 299-117-7 WELL NO: .None
Drilling 200 N Water Additives Hanford
Pluid Used: Suooly Used: Not documented Coordinates: N/S N q6 , 509.3 E/N N 76 518.7
Driller's WA State State NAD83 1 . , 566,6.1
Name: ,L. Cordon Lic Nr: Not documented Coordinates: N 451.615 E 2.218.687
Drilling Caapany Start
CosQany: Basin & Ranoe Drill Location: Not documented Card #: Not docunxnted T R S
Date Date Elevation

__

Started: 23Dct89 Coaplete: 27Nov89 Ground surface ( f t): 671.96 ( Brass cao)

Depth to water: 11.8-ft ov89
(Grourxf surface) 0-f 24Mer9

GENERALIZED Geologist's
STRATIGRAPHY Log
Sl•slightly

0»30: Muddy sandy GRAVEL
30»35: Gravelly sandy MUD
35-45: Gravelly muddy SAND
45»50: Muddy sandy GRAVEL
50»55: St gravelly sl auddy SAND
55»60: SAND
60»65: Sl gravelly SAND
65»70: St gravelly sl axddy SAND
70-75: Gravelly SAND
75«90: Sandy GRAVEL
90»105: Muddy sandy GRAVEL
105»110: Sl muddy gravelly SAND
110»135: Sandy GRAVEL
135»145: Muddy sandy GRAVEL
145»155: Sandy GRAVEL
155»230: Muddy sandy GRAVEL

Elevation of reference point: [674.94-ft)
(top of casing)
Height of reference point above[ 98-ft ]
ground surface

Depth of surface seat [» 7.4-f ]

Type of surface seal: Pre-mix concrete
4x4-ft x 6-in surface Dad to 2-ft
4 eguidistant arotective posts
Cement erout-Portland Cement
with ayosun. 2.0+17.4-ft

I.D. of riser pipe: I 4-in I
Type of riser pipe:
Stainless steel

Diameter of borehole,
0»20.2-ft, 13-in nominal
20.2-227.8-ft, 9-in naainal

Type of filler, 17.4-198-ft
eentonite crmbles

Depth top of seat: [ 198.0-ft ]
Type of seal:
J8-in Volclav pellets

Depth top of sand pack: [ Z02.7-ft]
20-40-mesh silica sand

Depth top of screen: [ 207 1-ft ]
4-in. A'10-sLot, stainless steel
with channel oack

Depth bottom of screen

Pill 229.6»230.8-ft
Depth to bottom of borehole:

Drawing By: RKL/2w07-07.ASB Date: 16AOr93

Reference: WHC-MR-0204

[ 27.8-f ]

[ 30.8-ftl
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-W7-7

WELL DESIGNATION . 299-N7-7
CERCLA UNIT 200 Aggregate Area Management Study
RCRA FACILITY LLBG
HANFORD COORDINATES N 46,509.3 N 76,518.7 [200W-29Jan90]
LAMBERT COORDINATES N 451,615 E 2,218,687 [HANCONV]

N 137,636.3m E 566,567.1m [NAD83-29Jan90]
DATE DRILLED Nov89
DEPTH DRILLED ( GS) 230.8-ft
MEASURED DEPTH ( GS) Not docunented
DEPTH TO WATER (GS) : 211.8-ft, Nov89;

215.0-ft, 24Mar93
GSING DIAMETER 4-in stainless steel, +0.9«207-ft;

6-in stainless steel, •2.98»-0.5-ft
ELEV TOP CASING 674.94-ft t200W-29Jan90)
ELEV GRWND SURFACE 671.%-ft, Brass cap [200W-29Jan90]
PERFORATED INTERVAL : Not applicable
SCREENED INTERVAL 207.1-227.8-ft, 4-in A'10-stot stainless steel, with channel pack
COMMENTS . FIELD INSPECTION,

OTHER:
AVAILABLE LOGS Geologist, driller
TV SCAN COMMENTS . Not applicable
DATE EVALUATED Not applicable
EVAL RECOFg(ENDATION : Not applicable
LISTED USE . LLBG Duarterly water level measurement, 27Feb90+24Mar93;

Not on water sample schedule
PUMP TYPE Hydrostar
MAINTENANCE
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WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling Semple Drive barrel WELL TEMPORARY
Method: Cable toot Method: Hard toot NUMBER: 299-W7-8 WELL N0: None
Drilling 200 W Water Additives Hanford
Fluid Used: Suoelv Used: Not documented Coordinates: N/S N 46.509.8 E/W W 76 880.1
Driller^s WA State State NAD83 137,637.0m 566, 61. m
Name: L. Cordon Lie Nr: Not docunented Coordinates: N 451.614 E 2.218.326
Drilling Ccapany Start
Company: Basin & Range Drill Location: Not doeumented Card A`: Not doetmented T_ R S
Date Date Elevation

-

Started: 190ct89 Complete: 13Dec89 Ground surface (f t): 684.40 (Brass cap)

Depth to water: 229.2-ft Nov89
(Ground surface) 22B.8-ft 24Mar93

GENERALIZED Geologist-s
STRATIGRAPHY Log ^
Sl=slightly

-1 Elevation of reference point: (687.35-ft)
(top of casing)

F, I Height of reference point above( 2.95-ft )
ground surface •

Depth of surface seal (2«18.7-ftl
0-20: Sandy GRAVEL (trace COBBLES)
20-28.5: Muddy sandy GRAVEL
28.5»35: Sandy MUD
35»39.5: Muddy SAND (trace CALICHE)
39.5«48: Sandy GRAVEL

(fines 47«48-ft)
48«51: Sl gravelly SAND
51«57: Muddy sandy GRAVEL
57»59: Gravelly SAND
59»78: SAND
78»85: Gravelty SAND
85«110: Sandy GRAVEL (trace COBBLES)
110»120: SAND
120»130: Sandy GRAVEL
130»235: Muddy sandy GRAVEL
235..240: Sl muddy gravelly SAND
240»244.5: Muddy sandy GRAVEL

Type of surfaoe seal: Pre-mix concrete
4x4-ft x 6-in surface oad to 2-ft
4 equidistant protective oosts
Cement arout-Portland Cement
with ovosum. 2.0-18.7-ft

I.D. of riser pipe: C 4-in )
Type of riser pipe:
Stainless steel

Diameter of borehole,
0»18.7-ft, 13-in nominal
18.7-244.5-ft, 9-in nominal

®
Type of filler, 18.7-215-ft
8»20 mesh bentonite

Depth top of seal: [ 215.0ft)
Type of seal:

•I

1/4-in Volclay tablets

K-^ i Depth top of sand pack: C 217.3-ft )

MM jl»f40-mesh silica sand

Depth top of screen: ( 219.8-ft )
4-in. N10-slot. stainless steel
with channel eack

Depth bottom of screen

Fill 243.4»244.5-ft
Depth to bottom of borehole:

Drawing By: RKL12W07-OB.ASB Date: 16Apr93

Reference: WHC-MR-0204

C.240.6-ft)

( 240.6-ft I
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-W7-8

WELL DESIGNATION . 299-W7-8
CERCLA UNIT . 200 Aggregate Area Management Study
RCRA FACILITY LLBG
HANFORD COORDINATES : N 46,509.8 W 76,880.1 [200N-29Jan90)
LAMBERT COORDINATES N 451,614 E 2,218,326 [NANCONV]

N 137,637.Om E 566,761.7m [NA083-29Jan90]
DATE DRILLED Dec89
DEPTH DRILLED ( 6S) 240.6-ft
MEASURED DEPTH ( 6S) : Not docunented
DEPTH TO WATER ( 6S) 229.2-ft, Nov89;

228.8-ft, 24Mar93
CASING DIAMETER 4-in stainless steeL, +ND«207-ft;

6-in stainless steel, +2.95«0.5-ft
ELEV TOP CASING 687.35-ft, [200W-29Jan90]
ELEV GROINID SURFACE 684.40-ft, Brass cap [200W-29Jan90)
PERFORATED INTERVAL Not applicable
SCREENED INTERVAL 219.8»240.6-ft, 4-in M10-slot stainless steel, with chamel pack
COMMENTS FIELD INSPECTION,

OTHER:
AVAILABLE LOGS Geologist, driller
TV SCAN CONMENTS Not applicable
DATE EVALUATED Not applicable
EVAL RECOlVlENDATION Not applicable
LISTED USE LLBG Monthly water Level measurement, 27Feb90«24Mar93

Not on water sample schedule
PUMP TYPE Hydrostar
MAINTENANCE
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I WELL CONSTRUCTION AND COMPLETION SUMMARY ---^

Drilling Saeple Drive barrel WELL TEMPORARY
Method: Cable too( Method: Hard tool NUMBER: 299-W7-9 WELL N0: WS-MW1
Drilling 200 W Water Additives Hanford
Fluid Used: Suoolv Used: Not docunented Coordinates: N/S N 46.549.3 E/W W 78.888.9
Driller's WA State State NAD83 137,646.59m E 565,844.83m
Naae: R. Thorsen Lie Nr: Not docunented Coordinates: N 451.649 E 2,216.317
Drilling Company Start
Company: Kaiser Enoineers Looation: Nanford Card #: Not documented T R 5
Date Date Elevation

_ ^

Started: 030ct89. Coaplete: 11Aor90 Ground surface (f t): 689.11 (Brass cap)

Depth to water: 227.0-ft Nov89
(Ground surface) .L30.0-ft 24Mar93

GENERALIZED Geologist's
STRATIGRAPHY Log
Sl=slightly

0-10: Gravelly auddy SAND
10»20: Muddy sandy GRAVEL
20»25: Sandy GRAVEL
25-65: Muddy sandy GRAVEL
65»70: St gravelly at muddy SAND
70»75: Muddy SAND
75•82: Muddy sandy GRAVEL
82«86: SAND
86"90: Gravelly SAND
95«104: St gravelly at muddy SAND
104»138: SAND
138-144: Sl auddy SAND
144»155: Sandy GRAVEL
155»160: Gravelly SAND
160»205: Sendy GRAVEL
205-245: Muddy sandy GRAVEL
245»252.2: Not documented, no sem

Drawing By: RKL/2N07-09.ASB Date: 16AOr93

Reference: WHC-MR-0205

Elevation of reference point: [692.09-ft]
(top of casing)
Height of reference point above[ 98-ft )
ground surface

Depth of surface seat

Type of surface seat:Pre-mix concre
4x4-ft x 6-in surface oad to 2-ft
4 eeuidistant protective oosts
Cement arout-Portland Cement

Type I & il. 2.5»20.2-ft

I.D. of riser pipe: [ 4-in )
Type of riser pipe:
Stainless steel

Diameter of borehole,
0»143.5-ft, 11-in nominal
143.5.452.2-ft, 9-in nominal

Type of filler, 20.2»209.8-ft
8-20 mesh bentonite ertmbles

Depth top of seal: C 209.8-ft]
Type of seal:
1/4-in

VotcLay
tablets

Depth top of sand pack: C 214.3-ft]
20-40-mesh siliea sand

Depth top of screen: [ 220.3-ft]
4-in. #10-slot, stainless steel
with channel oack

Depth bottom of screen [ 241.1-ft]

Volclay tablets, 242.8-248.4-ft

Fill 248.4»252.2-ft
. I Depth to bottom of borehole: L532.2-ft ]
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-W7-9

WELL DESIGNATIDN . 299-117-9
CERCLA UNIT 200 Aggregate Area Management Study
RCRA FACILITY LLBG •
HANFORD COORDINATES N 46,549.3 U 78,888.9 [200N-30Aug90]
LAMBERT COORDINATES N 451,649 E 2,216,317 [HANFORD CONV]

(NAD 83) N 137,646.59m E 565,844.83m [NAD83-30Aug90)
DATE DRILLED Apr90
DEPTH DRILLED (CS) 252.2-ft
MEASURED DEPTH ( GS) Not documented
DEPTH TO WATER (GS) 227.0-ft, Nov89;

230.0-ft, 24Mar93
CASING DIAMETER . 4-in stainless steel, +1.0»220.3-ft;

6-in stainless steel, +2.98-»0.5-ft
ELEV TOP CASING 692.09-ft, [20011-30Aug907
ELEV GROUND SURFACE 689.11-ft, Brass cap [200W-30Aug90)
PERFORATED INTERVAL : Not applicable
SCREENED INTERVAL 220.3-241.1-ft, 4-in N10-slot stainless steel, with ohannel pack
COMMENTS FIELD INSPECTION,

OTHER:
AVAILABLE LOGS Geologist, driller
TV SCAN COMMENTS Not applicable
DATE EVALUATED Not applicable
EVAL RECOMMENDATION Not applicable
LISTED USE . LLBG Monthly water level measurement, 19Apr90»24Mar93;

Not an Gater sample schedule
PUMP TYPE . Hydrostar
MAINTENANCE

.
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I WELL CONSTRUCTION AND COMPLETION SUMMARY I

Drilling Sample Drive barrel WELL TEMPORARY
Method: Cable toot Method: Hard toot NUMBER: 299-W7-11 WELL NO: MW-1
Drilling 200 W Water Additives Hanford
Fluid Used: supolv Used: Not documented Coordinates: N/S N 46 512 E/W L1 77.769
Driller's WA State State NAD83 137,6^56.0m 566,186.2m
Name: C. Thomas Lic Nr: 0867 Coordinates: N 451.614 E 2.217.437
Drilling Company Start
Company: Kaiser Enoineers Loeation: Hanford Card N: Not documented S
Date Date Elevation
Started: 10AOr91 Ccaplete: 24Mav91 Ground surface (ft): 678.03 (grass eap)

Depth to water: 5.1-ft Ma 1
(Ground surface) 219.8- t 24Mar93

GENERALIZED Geologistis
STRATIGRAPHY Log
SI•slightly

0+25: Sandy GRAVEL
25-30: St silty sandy GRAVEL
25•42: Sandy GRAVEL
42-50; SILT
50»55: Silty sandy GRAVEL w/catic
55-60: Gravelly SAND
6045: SAND
65-70: Gravelly silty SAND
70-75: St gravelly silty SAND
75»80: Silty SAND
80»85: St silty SAND
85«120: SAND
120-140: Sandy GRAVEL
140-155: Silty sandy GRAVEL
155-160: Sandy GRAVEL
160»165: Silty gravelly SAND
165»170: Silty sandy GRAVEL
170-175: Silty GRAVEL
175-185: Silty sandy GRAVEL
185»195: Sandy GRAVEL
195-200: Silty sandy GRAVEL
200-230: Sandy GRAVEL
230-234.5: Silty sandy GRAVEL

Elevation of reference point: (681.45-ft]
(top of casing)
Height of reference point abovet 3.42-ft ]
ground surface

Depth of surface seal (1.9-20.0-ft ]

Type of surface seal: Pre-mix eoncrete
4x4-ft x 6-in surfece oad to 1.9-ft
4 eouidistant orotective posts
Cement arout. 1.9»20.0-ft

I.D. of riser pipe: ( 4-in ]
Type of riser pipe:
;teinless steel

Diameter of borehole,
0»19.8-ft, 13-in nominal
19.8»165.2-ft, 11-in nominal
165.2»234.5-ft, 9-in nominal

Type,of filler, 20.0»203.9-ft
8»20 mesh bsntonite crurbles

Depth top of seal: ( 203.9-ft ]
Type of seal:
1/4»3/8-in Volclay tablets

Depth top of sand pack: I 207.9-ft ]
20-40-mesh silica sand

Depth top of screen: I 211.5-ft]
4-in. #10-slot. stainless steel
with ehannel oack

Depth bottom of screen

Depth to bottom of borehole:

Drawing By: RKL/2W07-11.ASB Date: 16Apr93

Reference•

I 232.0-ft ]

[ 234.5-ft ]
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-W7-11

WELL DESIGNATION 299-W7-11
CERCLA UNIT . . 200 Aggregate Area Management Study
RCRA FACILITY LLBG
HANFORD COORDINATES : N 46,512 N 77,769 (200N-28May921
LAMBERT COORDINATES N 451,614 E 2,217,437 (HANCONVI

N 137,636.Om E 566,186.2m (NAD83-2BMay921
DATE DRILLED May91
DEPTH DRILLED (GS) 234.5-ft
MEASURED DEPTH (GS) Not documented
DEPTH TO NATER (GS) 215.1-ft, May91;

219.8-ft 24Mar93
CASING DIAMETER 4-in stainless steel, *0.9»211.5-ft;

6-in stainless steel, *3.42»0.5-ft
ELEV TOP CASING 681.45-ft INGVD-29-28May921
ELEV GRWND SURFACE 678.03-ft, Brass cap (NGVD'29-28May92]
PERFORATED INTERVAL : Not applicable
SCREENED INTERVAL . 211.5»232.0-ft, 4-in it10-slot stainless steel
COMMENTS . FIELD INSPECTION,

OTHER:
AVAILABLE LOGS . Geologist, driller
TV SCAN COMMENTS . Not applicable
DATE EVALUATED Not applicable
EVAL RECOMMENDATION Not applicable
LISTED USE . LLBG Monthly water level measurement, 24Jan92»24Mar93;

Not on water sample schedule
PUMP TYPE Hydrostar, intake 0 232.1-ft (TOC)
MAINTENANCE
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I WELL CONSTRUCTION AND COMPLETION SUMMARY I

Drilling Sample Drive barrel WELL TEMPORARY
Method: Cable toot Method: Nard tool NUMBER: 299-W7-12 WELL ND:
Drilling 200 W Water Additives Hanford
Fluid Used: Supply Used: Not doeunented Coordinates: N/S N 46.514 E/W W 78 246
Driller's WA State State NAD83 N 137,636.3m E 66,504^0.&n
Naaea T. Gifford Lic Nr: 0867 Coordinates: N 451.615 E 2 , 216,960
Drilling Coapany Start
Company: Kaiser Engineers Location: Hanford Card M: Not documented T R S
Date Date Elevation

^-
-

Started: 10Aor91 Complete: 28Mav91 Ground surface (ft ): 684.64(Bra ss oao)

Depth to water: 224 0-ft Jun91
(6round surfaoe)226.o-f^4Mar93

GENERALIZED' Geologistis
STRATIGRAPHY Log
Sl=slightly

0»5: Sandy GRAVEL
5-10: Gravelly SAND
10+30: Silty sandy GRAVEL
30»35: $l silty sandy GRAVEL
35»50: Silty sandy GRAVEL
50-56: Sl silty sandy GRAVEL
56+60: Silty SAND
60«63: Sandy SILT
63«65: Cemented silty, sandy GRAV
65»75: Silty SAND
75•80: Sl silty sandy GRAVEL
80-110: Sl gravelly silty SAND
110»115: Sl silty, at gravelly SA
115-120: Sl gravelly SAND
120-125: Sl silty gravelly SAND
125»135: Silty gravelly SAND
135»140: Sl silty gravelly SAND
140-160: St sandy silty GRAVEL
160-190: Silty GRAVEL
190»225: Sandy GRAVEL
225»230: Gravelly SAND
230-245: Sandy GRAVEL

Elevation of reference point: [687.93-ft]
(top of casing)
Height of reference point above C 3.29-ft ]
ground surface

Depth of surface seal [1.9»22.1-ft]

Type of surface seal: Pre-mix concrete
4x4-ft x 6-in surface oad to 1.9-ft
4 eouidistant nrotective tosts
Cement orout. 1.9»22.1-ft

I.D. of riser pipe: l 4-in ]
Type of riser pipe:
Stainless steel

Diameter of borehole,
0-21.4-ft, 13-in nominal
21.4«164.5-ft, 11-in nominal
164.5-245.0-ft, 9-in nominal

Type of filler, 22.1-207.8-ft
8«20 mesh bentonite eruobles

Depth top of seal: ( 207.8-ft ]
Type of seal:
1/4«3/8-in Volclay pellets

Depth top of sand pack: I 214.6-ft]
1D+20-mesh silica sand

Depth top of screen: ( 19 3-ft]
4-in, p20-slot.
T394 stainless steel

Depth bottom of screen ( 40.0-ft]

Fill, 240.5»245.0-ft
Depth to bottom of borehole: L 245.0-ft ]

Drawing By: RKL/2W07-12.AS8 Date: 16AOr93

Reference
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-W7-12

WELL DESIGNATION 299-W7-12
CERCLA UNIT . 200 Aggregate Area Management Study
RCRA FACILITY LLBG
HANFORD COORDINATES : N 46,514 V 78,246 [200U-07Sep91]
LAMBERT COORDINATES : N 451,615 E 2,216,960 (NANCONV]

N 137,636.3m E 566,040.8m [NAD83-075ep91]
DATE DRILLED May91
.DEPTH DRILLED (GS) : 245.0-ft
MEASURED DEPTH (GS) : Not documented
DEPTH TO WATER (GS) : 224.0-ft, Jun91;

226.0-ft, 24Mar93
CASING DIAMETER . 4-in stainless steel, +1.0»219.3-ft;

6-in stainless steel, +3.29--0.5-ft
ELEV TOP CASING 687.93-ft (NGVD'29-07Sep91]
ELEV GROUND SURFACE : 684.64-ft, Brass cap INGVD'29-07Sep913
PERFORATED INTERVAL : Not applicable
SCREENED INTERVAL . 219.3»240.0-ft, 4-in ><20-slot stainless steel
COMMENTS FIELD INSPECTION,

OTHER:
AVAILABLE LOGS . Geologist, driller
TV SCAN COMMENTS Not applicable
DATE EVALUATED Not applicable
EVAL RECOpWENDATION : Not applicable
LISTED USE LLBG Monthly water level measurement, 24Jan92«24Mar93;

Not on water sample schedule
PUMP TYPE Hydrostar, intake D 236.7-ft (GS)
MAINTENANCE
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f WELL CONSTRUCTION AND CONPLETION SUMMARY -^I

Dril(ing Sasple WELL TEMPORARY
Method: Cable toot Method: Hard toot NUMBER: _299-148-1 WELL N0: None
Drilling 200 W Water Additives Hanford
Fluid Used: Suoelv Used: Not documented Coordinates: N/S N 46,551 E/N N 79.200
Driller's WA State State
Name: L. Bultena Lic Nr: Not dooumented Coordinates: N 451.650 E 2.248.987
Drilling Company Start
Coqiany: Onweoo Drillinn Co Location: Kennewick. WA Card !t: Not documented T_ R_ S
Date Date Elevation
started: 09eun87 Complete: 23au187 Grourd surface (ft): 699.45 (Brass cao)

Depth to water: 239.6-ft Seo88
(Grourd surface)240.4-ft 24Mar93

GENERALIZED Geologist's
STRATIGRAPHY Log

Elevation of reference point: 1.33- )
(top of casing)
Height of reference point abovei 1.88-ft )
ground surface

0»5: Backfill
5«65: Sandy GRAVEL
65»80: Gravelly SAND
80»90: Gravelly sandy SILT
911W95: Silty sandy GRAVEL
95»105: Sandy GRAVEL
105»110: Slightly silty gravelly
110-115: Slightly gravelly SAND
115«135: Slightly gravelly silty
135»145: Silty SAND
145-155: SLightly gravelly silty
155»165: Silty gravelly SAND
165•180: Sandy sandy GRAVEL
180-195: Sandy GRAVEL
195«200: Silty sandy GRAVEL
200-205: Silty/clayey GRAVEL
205»210: Gravelly silty SAND
210»270.5: Silty sandy GRAVEL

Drawing By: RKL 2N08-01 ASB Date: 16AOr93

Reference•

Depth of surface seat [ 0«206-ft)

Type of
surface

seal:Pre-mix concrete
4x4-ft x 6-in surfaoe oad to 3.0-ft
4 eouidistant orotective posts
Votclev bentonite grout 3•.206-ft

I.D. of riser pipe: I 4-in I
Type of riser pipe:
Stainless steel

Diameter of borehole,
0-62.7-ft, 13-in nominal
62.7«156.8-ft, 11-in nominal
156.8»270.5-ft, 9-in nominal

Type of filler, 3«206-ft
Vo(eLev bentCntite 9royt

Depth top of seat: (206.0-ft )_
Type of seal: Volcla oellets

Depth top of sand packc ( 10 -ft )
20»30•mesh silica sand

Depth top of screen: i 236.2-ft)
4-in. #20-slot. eontinous wrap
304 stainless steel

Depth bottom of screen: t_256.5-ft)

Telescoping screen, 257-267.7-ft
8-in. #30-slot, continous wrap
304 stainless steel

Depth to bottom of borehole: ( 270.5-ftl
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-W8-1

WELL DESIGNATION 299-Y8-1
CERCLA UNIT . 200 Aggregate Area Management Study
RCRA FACILITY LLWMA-3
HANFORD COORDINATES N 46,551 N 79,200 [200W-10Dee87)
LAMBERT COORDINATES N 451,650 E 2,216,006 [HANCONVI
DATE DRILLED Jul87
DEPTH DRILLED (GS) 270.5-ft
MEASURED DEPTH (GS) Not documented
DEPTH TO WATER (GS) 239.6-ft, Sep88;

240.4-ft, 24Mar93
CASING DIAMETER 4-in stainless steel, +1.88«202-ft
ELEV TOP CASING 701.33-ft, [200W-10Dee873
ELEV GROUND SURFACE 699.45-ft, Brass cap [20oN-tODec87)
PERFORATED INTERVAL Not applicable
SCREENED INTERVAL 236-256-ft, 4-in Y20-slot stainless steel;

257»267-ft, 8-in telescoping, N30-slot, stainless steel
COMMENTS FIELD INSPECTION,

OTHER:
AVAILABLE LOGS Geologist, driller
TV SCAN COMMENTS . Not applicable
DATE EVALUATED Not applicable
EVAL RECOMMENDATION : Not applicable
LISTED USE . LLBG Monthly water level measurement, 01Dec87«24Mar93;

Not on water sanple schedule
PLMP TYPE . Hydrostar
MAINTENANCE
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I WELL CONSTRUCTION AND CDMPLETION StJlMIARY I

Drilling Sample WELL TEMPORARY
Method: Cable tool Method: Hard toot ( nom) NUMBER: 699-51-75 A5232 WELL N0:
Drilling Additives Hanford
Fluid Used: ,}later Used: Not documented Coordinates: N/S N 50.667 in Nn.151
Driller's WA State State
Name: Gmtz Lic Nr: _Not documented Coordinates: N 455.776 E 2.220.044
Drilling Company Start
Canpany: Not documented Location: Not docunented Card N:Not documented T^,,iN R_WE S 5D1
Date Date Elevation
Started: 21AUe57 Cooplete: 040et57 Grourd surface:_639.3-ft Estimated

Depth to water: 1 93-ft De 57
(Ground surface) 191.6-ft 0 Jun94

GENERALIZED Driller's
STRATIGRAPHY Log

0»15: BOULDERS, GRAVEL and SAND
15+45: BOULDERS, GRAVEL
45+55: COBBLES-BCULDERS
55•65: BIX[LDERS-GRAVEL
65«75: COBBLES-GRAVEL-BOULDERS
75«100: COBBLES-GRAVEL
100-120: SAND, GRAVEL and COBBLES
120»130: COBBLES and GRAVEL
130»160: GRAVEL, SAND and SILT
160•170: COBBLES, GRAVEL, SAND & SI
170-215: GRAVEL, SAND and SILT
215-225: SAND-STONE
225»230: COBBLES-GRAVEL-SAND
230-235: GRAVEL and SAND
235•240: Coarse SAND, little GRAVEL
240-255: SAND-GRAVEL
255-260: SAND, GRAVEL and COBBLES
260"270: GRAVEL and SAND
270-275: SAND little SILT
275»280: SAND-GRAVEL-SILT
280«285: SAND-GRAVEL
285»295: SAND, COBBLES, GRAVEL
295»305: Coarse GRAVEL-fine SAND
305-320: Somll and coarse GRAVEL,

fine SAND
3211335: Coarse GRAVEL and SAND
335-340: SAND-SILT-GRAVEL
340-345: SAND-GRAVEL
345-350: SAND-GRAVEL-COBBLES
350-360: SAND, GRAVEL, BASALT COBBL
360»365: SAND and GRAVEL
365»370: SAND-SILT-GRAVEL
370-375: SAND, GRAVEL, BASALT
375380: SAND, GRAVEL, BASALT

and COBBLES
380382: BASALT

Elevation of reference point: [¢41.51-ft]
(top of casing)
Height of reference point above[ 5-f I
ground surface

Depth of surface seal [ ND ]
No surface seal documented

8-in ID carbon steel casing, +2.2«376.7-ft

9-in nominal hole, 0-376.7-ft

2.0625-in tubing, +ND»370-ft

8-in casing perforations,
190»235-ft. 6 holes/ft
270-ft. 2 holes/ft
270-ft. 1 hole/ftt

Cement plug, 235«345-ft

Sard fill, 245»365-ft

Gravel pack, 365»382-ft
Piezometer screen, 570»375-ft
8-in nominal hole, 376.7«382.0-ft
Borehole drilled depth: [ 382.0-ft ]

Drawing By: RKL16N51N75A.ASB
Date : 26Sep94
Reference : HANFDRD WELLS
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WHC-SD-C018H-PLN-004, Rev. I

SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 699-51-75

WELL DESIGNATION 699-51-75
RCRA FACILITY Not applicable
CERCLA UNIT Not applicable
HANFORD COORDINATES N 50,667 Y 75,151 [Hanford Wells]
LAMBERT COORDINATES N 455,776 E 2,220,044 [NANCONVJ
DATE DRILLED Oct57
DEPTH DRILLED (GS) 382.0-ft
MEASURED DEPTH (GS) Not documented
DEPTH TO WATER (GS) 193.0-ft, Oct57

191.6-ft, 01JUn94
CASING DIAMETER 8-in, carbon steel, +2.25+376.7-ft,

2.0625-in, +ND«370-ft
ELEV TOP CASING 641.51-ft IHANFORD WELLS]
ELEV GROUND SURFACE 639.3-ft, Estimated
PERFORATED INTERVAL 190-370-ft
SCREENED INTERVAL

^
370-375, piezometer

COlMENTS FIELD INSPECTION, 31Jan90,
8-in carbon steel casing. Capped and locked
No pad, posts or permanent identification.
Not in radiation zone.
OTHER; ,

AVAILABLE LOGS Driller
TV SCAN COMMENTS Not applicable
DATE EVALUATED Not applicable
EVAL RECOIHIENDATION Not applicable
LISTED USE Sitewide semiannual w/l measurement, 150ct57»01JUn94;
CURRENT USER WHC ES&M w/t monitoring,

PNL sitewide saapling, w/l monitoring and characterization
PUMP TYPE Electric sitmersible
MAINTENANCE Maintenance activities docunented in the Hanford Wells Database System
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WHC-SII-C018H-PLN-004, Rov. 1

I WELL CONSTRUCTION AND COMPLETION SUWARY I

DrillinB Sasple WELL TEMPORARY
Method: Ca le tooi Method: Nard toot (noM) NUMBER: 699-48-71 A5214 WELL N0:
DrillinB Additives Hanford
Fluid Used: Nater Used: _Not doeumented Coordinates: N/S N 47.838 E/N W'70.660
Driller's WA State State
Naaie: Cheusse- Roberts Lic Nr: yot^ed Coordinates: N 452.958 E 2.224.542
Drilling Cospany Start
Coapany: Not doetmented Loeation: Not doeunented Card #:Not doeumented T13N R_= S 3101
Date Date Elevation
Startad: 24AUO56 Complete: 26Seo56 Ground surfaoe: 686.5-ft Estiasted

Depth to Nater: 64-ft 26SecQ6
(Ground surfaoe) 2 2.8-ft 02Jun94

GENERALIZED Drillerls
STRATIGRAPHY Log

0»7: TOP SOIL-GRAVEL
7»27: Bq1LDERS-GRAVEL
27»42: SAND-SILT-some GRAVEL
42-67: SAND
67«72: SAND-GRAVEL-COBBLES
72«81: COBBLES-SAND-GRAVEL
81r90: SAND-GRAVEL-CDBBLES
90•95: Ceamnted SAND-GRAVEL-COBBLE
95»116: SAND-SILT-GRAVEL
116+152: SAND-SILT-GRAVEL (Boulder
152«170: SAND-GRAYEL-BOULDERS, no
170»284: SAND-SILT-GRAVEL
284»295: SAND-GRAVEL
295»303: SAND-GRAVEL-SILT
303»305: SAND and SILT

REMEDIATION:
Jun73 by Page
Slotted casing,
essuaed 239-251-ft (XANFORD WELL

Elevation of reference point: E688 -ft)
(top of casing)
Height of reference point abovei 1.65-ft ]
Bround surface

Depth of surface seal I RD 3
No surface seel documented:

8-in ID carbon steel casing,
+1.6»303-ft

9-in nasinal hole, 0-303-ft

8-in casing perforations,:
239»251-ft. Not doeunented
251«302-ft. 5 holes/ft

Borehole drilled depth: I 0-ft

DTB-Depth to bottom,
283.6-ft. 12Ju193

Drawing By: RKL/61f48V72.ASB
Date : _23Seo94
Reference e BANFORD WELLS
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WHC-SD-C018HPLN-004, Rev. 1

SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 699-48-71

WELL DESIGNATION . 699-48-71
CERCLA UNIT . Not applicable
RCRA FACILITY Not applieable
HANFORD COORDINATES : N 47,838 N 70,660 [HANFORD WELLS]
LAMBERT COORDINATES N 452,958 E 2,224,542 [HANCONV]
DATE DRILLED SeP56
DEPTH DRILLED (CS) : 305-ft
MEASURED DEPTH ( GS) : 283.6-ft, 12Ju193
DEPTH TO WATER (GS) 266.0-ft, 26Sep56,

242.8-ft, 02JUrW4
CASING DIAMETER 8-in, from s1.6»303-ft
ELEV TOP CASING 688.15-ft [HANFORD WELLSJ
ELEV GROLALD SURFACE : 686.5-ft Estimated
PERFORATED INTERVAL 239-302-ft
SCREENED INTERVAL Not applieable
COMMENTS . FIELD INSPECTION, 12Ju193,

8-in carbon steel casing.
No pad, no posts. Capped and locked.
No permanent identification. Not in a radiation zone.
OTHER:

AVAILABLE LOGS . Driller
TV SCAN COMMENTS . Not applicable
DATE EVALUATED Not applicable
EVAL RECOMMENDATION Not applicable
LISTED USE . Sitewide semiannual w/t measurement, O1Jun84»02Jun94,
CURRENT USER UHC ESSM w/t monitoring,

PNL sitewide sampling and w/L monitoring
PLMP TYPE . Electric subnersibLe
MAINTENANCE Maintenance activities docuaented in the Hanford Nells Database System
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WHC-SD-C018H-PLN-004, Rev. 1

I WELL CONSTRUCTION AND COMPLETION SUMMALY I

DrillinB Sartple WELL TEMPORARY
Method: Ceble tool Method: Bard tool ( nom) NIRiBER: 699-49-79 A5221 WELL N0:
Drillinp Additives Hanford
Fluid Used: water Used: ToDSoil, clay Coordinatas: N/S N 48. E/W w 79.122
Driller's WA Stete State
Nase: Greenfield Lic Nr: Not doeumented Coordinates: N 453.699 E 2.216.078
Drilling Coapany Start
Coapany:yout documented Location: ND Card #: Not docueented T13y R_Z911 S 3601
Oate Date Elevation
Startad: 24Mav48 Caoplete: 06Ju148 Ground surface: 688 .1-ft Estimated

Depth to wter:" 70-f u148
(Ground surface) 8- t 01JUr94

GENERALIZED Driller's
STRATIGRAPHY Log

0»20: ROCKS
20-22: Grey SAND
22»25: Black SAND
25»30• GRAVEL
3D»35: Black SAND
35+40: Bleck and white SAND
4045: CLAY, SAND and GRAVEL
45-47: Coarse BLN SAND & Little GRAVEL
47»50: Fine BiW SAND, little GRAVEL/CLAY
50»85: SAND, CLAY i Little GRAVEL
85»95: SAND & CLAY w/very little GRAVEL
95»117: SAND & CLAY
117»120: SAND, CLAY & ROCKS
120-123: SAND & GRAVEL w/little CLAY
123»130: SAND & GRAVEL
130»135: Grey SAND
135-140: SAND & GRAVEL
140-150: GRAVEL & little SAND
15D»154: SAND & GRAVEL
154-159: SAND
159.160: SAND, GRAVEL & ROCKS
16D»163: Fine Drey SAND
163»180: SAND & GRAVEL some ROCKS
180-200: SAND & Little GRAVEL & ROCKS
200»210: SAND, GRAVEL, ROCKS w/some CLAY
210-225: SAND, ROCKS & some CLAY
225«265: SAND, CLAY & ROCKS
265»270: SAND & silty GRAVEL
270»277: SAND, GRAVEL & little CLAY
277-280: SAND & GRAVEL, some ROCKS
280+285: Silty sandy GRAVEL
285-290: Silty SAND & GRAVEL
290 : SAND i GRAVEL

r,

DTB

Elevation of reference point: [689.20-ft ]
(top of casinD)
Height of reference point above [ 1.1-ft 7
Bround surface I

Depth of surface seat NO ]
No surface seal docuMented:
Has 4x4-ft concrete pad

9-in nominal hole, 0«-265-ft

8-in ID carbon steel casing, +1.1«265-ft

8-in
23
c
5
asins perforati

ft
,

225« -ft. 4 cuts/
235r245-ft-ft

. 1

. cutcut/fs/ftt
245«260

4

^60»265-ft. 2 cuts/ft
8-in ndninal hole, °265»290-ft
Cement plug, -279»280-ft
Borehole I. ed depth: [ 290.0-ft]

DTBsDepth to bottom,
279.4-ft. 21Feb91

RENEDIATIONS:
Aug56, Gentz,
Perforated 235-265-ft

Aug74, M. Bultena
Perforated 225»235-ft
Fill to 280-ft

Mar80, M. Bultena
Set cement plug a 279-ft

Drawing By: RKL/6N49N79.ASB
Date : 23Set94
Reference : HANFORD WELLS
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WHC-SD-C018HPLN-004, Rev. 1

SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 699-49-79

WELL DESIGNATION 699-49-79
RCRA FACILITY Not applicable
CERCLA UNIT Not applicable
HANFORD COORDINATES : N 48,600 N 79,122 (HANFORD WELLS]
LAMBERT COORDINATES N 453,699 E 2,216,078 [HANCONV)
DATE DRILLED JuL48
DEPTH DRILLED (GS) 290.0-ft
MEASURED DEPTH (GS) 279.4-ft, 21Feb91
DEPTH TO WATER (GS) -270-ft JU146

233.8-ft, O1JUn94
CASING DIAMETER a-in, carbon ateel, +1.1^265-ft
ELEV TOP CASING 689.20-ft [HANFORD WELLS]
ELEV GRWND SURFACE 688.1-ft, Estieated
PERFORATED INTERVAL 225-265-ft
SCREENED INTERVAL Not applieable
COMMENTS FIELD INSPECTION, 21Feb91,

D-in carbon steal casing. Capped and locker!
Has 4x4-ft pad, no posts, identification stamped on BN in pad.
Not in radiation zene.
OTHER;

AVAILABLE LOGS Driller
TV SCAN CpWENTS Not applicable
DATE EVALUATED Not applicable
EVAL RECOMMENDATION Not applicable
LISTED USE Sitewide semiannual w/l measurement, 26Nov48»OiJun94;
CURRENT USER ER characterization and WHC ES6N w/t monitoring,

PNL sitewide saspling and w/t monitoring
PUNP TYPE Etectric subaersible
MAINTENANCE Maintenance activities documented in the Hanford Nells Database System
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Distribution D. B. •Barnett Date December 8, 1995

Project Title/Work Order EDT No.

Ground Water Screening Evaluation/Monitoring Pl an -- 200 Area ECN No. 626163
Effluent Treatment Facility ( Project C-018H)

Text Text Only Attach./ EDT/ECN
Name MSIN With All Appendix Only

Attach. Only

ONSITE

U.S. Department of Enerav
Richland Operations Office

E.M. Bowers K8-23 X
R.N. Krekel A5-15 X
R.A. Quintero 57-55 X

Kaiser Engineers Hanford

D.S. Messinger E6-23. X

Westinghouse Hanford Comoanv
B.P. Atencio H6-25 X
N.A. Ballantyne 56-71 X
D.•B....Sar•nett-(3) H6-06 X
C.J. Chou H6-06 X
J.D.. Davis (3 + original) H0-33 X
A.J. Diliberto H6-10 X
D.L. Flyckt 56-71 X
P.C. Mohondro 56-71 X
J.S. Schmid H6-06 X
J.M. Votava H6-06 X

WHC Central Files A3-88 X
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